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A TYPICAL AMERICAN VILLAGE CENTRAL STATION 


Electric Lighting Plant at Odell, Illinois. 


The accompanying illustrations, Fig. 1 to Fig. 5, show the 
engine unit, boiler equipment, and exterior of a typical electric 
central station installed in American towns and villages, and 
Fig. 6 shows the wiring connections of the electrical generator 
booster, storage battery, and switchboard. This electric light- 
ing plant has many up-to-date features and was designed for 
24-hour service for supplying current for power -purposes and 
electric lighting of the town of Odell, Illinois, which has some- 
what over one thousand inhabitants. This small American 





Fig 1. 


central station is operated by the Odell Eelectric Co., and in 
addition to supplying current all night for lighting service, 
operates continuously during the day for serving the residences 
with current for electric fans, electric sewing machine motors, 
coffee grinders, and other domestic labor-saving devices, as 
well as for serving current for small motors operating dental 
apparatus, small printing presses and other machines in the 
business places of the town. 

This central station, in addition to providing an electric 
lighting plant, also includes the pumping equipment for the 
water works system of the town. One of the boilers is shown 
in the accompanying illustration, Fig. 1, and is of the Scotch 





marine type, provided with an Adamson furnace. One of the 
engine and generator units, which is of the horizontal high- 
speed direct-connected type is shown in Fig. 2, and has a 
normal capacity of 100 horse power, but is capable of develop- 
ing 112 horse power at 14 cut-off. It is a 13” x 14” simple Ball 
engine, the steam being admitted through an Austin separator, 
while the condensation water is carried to a Cochrane heater 
of 150 horse power capacity after being collected by a trap. 
The feed water is pumped to the boiler after passing through 


eee 








Fig. 2. 


this heater, the temperature of the water being raised by the 
exhaust steam from the engine. The feed-water is pumped by 
a 4x6 single-acting Dean pump and a 6x 4x6 inch duplex 
pump of the Worthington type. The boiler has recently been 
equipped with a stoker of the Little Giant type provided with 
a hopper into which the coal is shoveled and automatically fed 
down, falling through rows of separating fingers on the bars. 
The chimney stack is 50 feet high and is constructed of steel. 
The electrical generator consists of a direct-current shunt 
wound machine of 75 kilowatts capacity directly connected to 
the high-speed engine and supplying a continuous current of 
250 volts to the storage battery, shown in one of the illustra- 
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tions, Fig. 5, the connections of the same being noted in the 
wiring diagram, Fig. 6. The switchboard, shown in Fig. 3, 
includes three panels with the necessary voltmeters, ammeters, 
wattmeters, switches, and rheostats. The distribution panel is 


cents per kilowatt hour according to the quantity of current 
used. 

The water tank noted in the illustration, Fig. 4, is mounted 
120 feet and is filled continuously from a reservoir to which 
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Fig. 3 


located in the centre, the storage battery panel with its instru- 
ments and switches for measuring and controlling the current 
of the booster being mounted at the right. 

The storage battery includes 124 cells of the Gould type, 
arranged in two sections on the three-wire system with 21 
cells at the ends for regulation. Each element consists of 11 
plates, having a total area of 411 square inches per plate. The 
battery has a capacity of 25 amperes discharge for twelve hours 
and when discharged in three hours will supply 50 amperes. 
The potential of each storage cell when fully charged is 2.63 
volts, and the regulating apparatus includes an underload and 
overload circuit breaker for the booster, as well as the neces- 
sary switches, ammeters, and voltmeters for the booster and 
battery equipment. 
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Fig. 6 


There are 25 arc lights used for street lighting and an in- 
candescent load of about 3000 lamps, all of the lights except 
the street lamps being supplied with current by meter. The 
rate charged for current at this small station is from 10 to 15 


Fig. 4 





Fig. 5 


the water is pumped by means of a 12” x 14” air compressor of 
the Ingersoll-Sergeant type. The water is lifted into the reser- 
voir by this compressor from a well 1291 feet deep. 
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Device for Engine-Room Telephones. 
EpitoR THE PRACTICAL ENGINEER: 

I noticed among many valuable articles in the October num- 
ber, a telephone device arranged so that if you were in your 
boiler-room you could be notified by an electric bell that you 
were wanted in the engine-room. The device shown in that 
issue is. very simple, yet I believe it is not so simple as the 
one I use in my engine-room, which is shown in the accom- 
panying illustration. The strip of brass like the letter T 
which is marked A has a notch in it which is caught on the 















































A= Piece of Brass 

B- Dry Batteries 

C+ Eng. Room Gong 
D- Telephone 
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Connection for Engine Room Telephones 


vibrator and when the engine telephone rings, the T is dropped 

down onto the two binding posts, thus making a contact and 

ringing bell in boiler-room. 
Toronto, Canada. 


F. H. C. 
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The development of the power or heating plant follows cer- 
tain lines which are generally recognized in standard practice, 
but local conditions must, after all, largely determine the char- 
acter of the designs of installation. The engineer who can 
adapt his plans to the specific needs of each plant so as to secure 
the highest economy of operation and efficiency along with 
simplicity of design must represent the best achievement of 
the day. In a great many plants of today, the question of 
economy and efficiency of operation is involved in a complexity 
of minor details of equipment that are more or less puzzling. 
The modification of the equipment must therefore be consid- 
ered step by step as the installation proceeds, or otherwise 
economy and reliability may not be secured to such an extent 
as to justify elaborate designing. 

A safe rule adopted by the best engineers is to use only such 
apparatus in a plant as can show a profit on the investment. 
This rule rigidly adhered to may add a great deal to the work 
and troubles of the designer. When it comes to the adoption 
of auxiliary equipment, the engineer may be excused at times 
for not following out the rule in all details. On the other hand, 
if he can demonstrate the profitableness of each additional 
equipment he will secure results which will go a long way 
toward increasing profits and economy of operation. 

In electric railway and electric lighting plants, the auxiliaries 
are absolutely needed. The load varies so much and so con- 
stantly that the auxiliaries are of paramount importance. Yet 
the auxiliaries are invariably operated inefficiently and at a 
loss. They must be prepared to care for the maximum load 
at any time, and they must be operated inefficiently during 
most of the time when the load is far below the maximum. In 

. fact, the average load is considerably less than the maximum 
three-quarters of the time, and as the auxiliaries are operated 
at a constant load, they are worked most of the time at a loss. 

Nevertheless, their use is imperative, and their installation 
is as absolutely essential in many plants as the steam boiler. 
The number of auxiliaries in use depends to a large extent 
upon the fuel problem. Where fuel is very cheap, the auxiliary 
equipment is much less than in regions where coal is high. 
Economy in fuel in the latter places is the first important step, 
and this must be obtained through the use of rather elaborate 
and complex auxiliary equipment. The expense of installation 
is naturally greatly increased by the equipment with such re- 
fined economizers, but in the end they justify such extra in- 
vestment. They pay for themselves, and show a distinct profit 
on the initial cost of investment. 

Distinction should be made between railway and electric 
light plants where auxiliaries are required to care for the 
maximum load and the plants which require auxiliary ma- 
chinery chiefly for the purpose of economizing in fuel. In the 
former power houses, the auxiliaries are only operated at a 
point sufficient to take care of the maximum load, and their 
steam consumption per unit of output varies indirectly as the 
load on the main engines. Up to a certain point, the amount 
of steam used by the operation of the auxiliaries will show no 

loss, but when the prime movers are running light loads, the 











































AUXILIARY POWER AND HEATING EQUIPMENT 


By A. S. ATKINSON. 





auxiliaries are run unprofitably. The percentage of loss will 
increase. rapidly as the load on the main engines decreases. 
Usually not more than twelve per cent. of all the steam gen- 
erated can be profitably used for operating the auxiliaries. 
Anything above this shows reduced efficiency of the prime 
movers, and where the plant is run under light loads for long 
periods the loss is bound to amount to considerable. 

The question of governing the auxiliaries automatically is 
one of the most important of the day in plants where the load 
varies rapidly and greatly. Very little effort has been made in 
this direction in the ordinary plant. The reason for it is 
partly due to the many larger questions calling for solution. 
The automatic control and operation of the auxiliaries naturally 
increases the complications of the design, and engineers today 
are seeking simplicity rather than complexity of installation. 
Such automatic control, whether from the engine governor or 
a generator controlling device, must prove its worth by show- 
ing a higher profit, or else its existence in the modern engine 
room is not to be tolerated. At present, the loss in the opera- 
tion of auxiliaries is sometimes so great that engineers discard 
them wherever and whenever possible. As a result, a good 
many plants fail to achieve the highest efficiency. 

The modern engineer must secure reliability first in his plant, 
then economy of operation, and finally simplicity of design and 
control. In many instances these necessary steps are reversed. 
Simplicity is considered first, and while this may be achieved, 
reliability and economy of operation are both sacrificed. Re- 
liability must be secured at all hazards. A plant that is not 
thoroughly reliable in every particular may as well not be in 
existence. Its use is of little value. Whether in electric light- 
ing service, railway use, or manufacturing, the machinery, 
engines, boilers or motors that do not possess reliability are 
not worth the cost of the iron and steel which enter into their 
composition. Therefore, the design which aims at simplicity 
at the expense of reliability is a fatal blunder. 

The same can be said to a large extent of the plant which 
sacrifices economy of operation for simplicity. It is much 
better to add all the auxiliaries in the market to secure greater 
efficiency and greater economy. Economy in fuel consumption 
is not everything. Sometimes this is obtained at too great an 
expense. The initial cost of installation, and the complications 
of parts, may be so great as to more than counterbalance any 
gain. The construction of the plant so that it will avoid any 
of the mistakes so common where prominence is given to any 
one of these three factors at the expense of the others is of 
the utmost importance; but to secure such a balancing of con- 
ditions every detail must be considered in advance. The 
plant must be designed according to the work demanded of it, 
and also according to the cost of fuel and such local condi- 
tions as room for machinery, cost of labor, and possible ex- 
tension of the plant in‘the near future. 

The preheating of feed water and the use of mechanicai and 
chemical purifiers have become pretty general in many parts 
of the country in large plants, and their introduction, while 
increasing the complexity, has demonstrated the value of auxil- 
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iaries rightly designed and operated. There can be no doubt 
that they perform their work profitably in many plants. The 
variety of purifying apparatus has caused confusion in some 
quarters, and has made it doubly difficult for engineers to adopt 
the best for all conditions. However, this question is settled 
chiefly by a study of the character and needs of the plant in 
connection with local conditions. The feed water differs ma- 
terially in various parts of the country, and the destructive 
effects of acids in the water must be considered as well as the 
scale-forming ingredients. In one part of the country the 
feed water requires little treatment other than filtering and pre- 
heating, but where scale-forming ingredients and iron salt 
acids are present in large quantities, purifying the water is a 
matter of absolute economy. The corrosion of the boilers by 
the acids is not less expensive in the end than the waste of 
fuel required to produce a given amount of steam from boilers 
whose interiors are heavily encrusted with scale. Usually the 
apparatus for purifying and preheating the feed water adds 
so materially to the initial cost that its installation is often an 
after-thought rather than a part of the original design. Where 
such apparatuses will save from five to ten per cent. of coal 
bills, or add ten per cent. to the efficiency of the boilers, or 
extend their natural life of usefulness four or five years, their 
installation is justified, and modern engineering practice recog- 
nizes the fact. ; 

Standard types of boilers for power houses and central elec- 
trical statigns have received such improvements in recent years 
that it seems doubtful if they can be changed much more for 
the better. It is not unusual to secure under ordinary condi- 
tions from seventy-five to eighty per cent. efficiencies from such 
standard boilers. They are so well constructed and designed 
that the saving of fuel over old types of boilers is very great. 
The question of strengthening the boilers in this work by 
bringing up all other parts of the plant to a similar high de- 
gree of efficiency is one of the problems which central engineers 
face today. 

The preheating apparatus, feed-water purifiers, fuel econo- 
mizers, and mechanical stokers all perform their particular 
functions in this respect, and they are designed to aid the 
boiler in its output, and to contribute to the general efficiency 
of the whole plant. Mechanical stokers in large plants are 
requisite, and where the plant is large enough they increase 
the efficiency and economize in fuel over any hand-firing 
method. It is possible in small plants for good firemen to 
show as high efficiencies in hand-firing as mechanical stokers, 
but such results could hardly be secured on a large scale where 
uniformly good firing is essential to success. It is difficult 
to secure firemen in large plants who take their work seriously 
enough to show equally high results. It is this very problem 
of securing skilled firemen in the boiler room that is causing 
the adoption of mechanical stokers even in small plants where 
good hand-firing could be done comparatively cheap. 

The character of the fuel and its consumption must always 
determine to a large extent the designs of a central station or 
power house of any kind. More and more is this question of 
utilizing cheaper fuels entering as a determining factor in our 
industries. Clean anthracite coal is easily burned, and it can 
be satisfactorily burned in almost any kind of grate and under 
any type of boiler. But anthracite coal is very expensive in 
many manufacturing centres, and its use is greatly restricted. 





The tendency is to cut away from it so far as possible. Bitu- 
minous coal, peat, oil and refuse have all be experimented 
with as substitutes for anthractie; but in all these cases it has 
been found that such substitutes must be burned in specially- 
designed grates. 

The furnace and grate must therefore be designed for a 
specific purpose. The nature of the fuel to be used must be 
considered at the outset. We have made great advances in 
the last few years in designing grates for burning semi-bitu- 
minous and bituminous coals and lignites. We have also 
nearly perfected the oil-burning grates so that liquid fuel can 
be used under boilers without danger of explosion and with- 
out any apparent waste through imperfect combustion. The 
greatest loss in burning these cheaper fuels is from imperfect 
combustion of the volatile gases released from the coals. These 
are distilled very rapidly, especially when fresh fuel is added 
to the fire, and their tendency is to escape up the chimney 
before ignition. It is only when the proper temperature can 
be supplied in connection with sufficient air that the gases are 
ignited and properly burnt. 

One of the most important signs of improvement in this 
direction is the regular analysis of the flue gases made in large 
power companies today for the purpose of ascertaining the 
amount of loss sustained in imperfect combustion. Such in- 
vestigations are not carried on for purely theoretical purposes, 
but for practical ends. The analysis is intended to help in the 
correction of burning the fuel. Even in the best designed fur- 
nace and grate for burning bituminous coals, the right pro- 
portion of air admitted and the heat generated in the furnace 
will not prove uniform. Everything depends upon the en- 
gineer in charge who is able to apply the correction needed. 
An admission of an excess of air to the furnace may very 
easily nullify all the good effects of the best designed grates, 
and similarly a too small proportion of air causes a loss. Until 
we can automatically regulate such mixture of air with the 
volatile gases released, and raise the temperature of the fur- 
nace to the point where ignition is steady and continuous, the 
need of proper precaution on the part of engineers in con- 
trolling the draft will be imperative. The ideal plant should 
be one where combustion could be automatically regulated so 
that the percentage of loss would be reduced at all times to a 
minimum. 

An excess of cold air through the furnace will often cause 
gases to escape at a low temperature. Ordinarily, low tem- 
perature gases escaping from the flue are considered important 
as indicating perfect combustion and efficient furnace condi- 
tions. Such signs are not to be relied upon, for a steady leak 
may be going on, due to a strong draft of cold air. The only 
way to ascertain the exact condition of the combustion is to 
analyze the flue gases. This tells the true story so that the 
proper corrective can be applied. Too little of this is being 
done today in the average plant. It is not considered important 
enough, except in the large power houses where fuel consump- 
tion mounts up to enormous items of expense, but a capable 
engineer could easily prove to his own satisfaction that many 
losses now neglected could be eliminated by regular analysis 
of flue gases and the proper control of the draft as indicated 
necessary by the examination. More intelligent burning of 
soft coals is today one of the questions that needs thorough 
examination and general data upon which to base calculations. 
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To be an engineer of a large power house at the present 
time or to be in charge of a plant where many and various dif- 
ferent kinds of machinery are installed means that the man 


occupying this responsible position must not only be thor- 


oughly acquainted with the uses and the mechanism of all the 
apparatus installed, but he must also be able to keep an account, 
in a business-like manner, of the performance of the plant, so 
that the cost of maintenance of each piece of machinery, cost 
of the oil, cost of the fuel, cost of the labor and various other 
important items may be known at any time. 

To be able to do this successfully involves an immense 
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amount of thought, so that the data secured may be in such 
shape as to be always available. The kinds of records and the 
data which will be required will vary with the kind of plant 
and must be evolved by the engineer in charge to meet the 
exigencies of the occasion. 

The modern hotel, as it stands today, contains probably the 
greatest array of machinery that can be found in any one 
plant. The apparatus of such a plant includes boilers, en- 
gines, dynamos, pumps, refrigerating engines, elevators, venti- 
lating and heating systems, pneumatic tube system, feed water 
heaters, filters, sewage ejectors, air compressors, electric lights, 
electric clocks, telephone system, machine shop, oiling system 
and many other smaller details just as important. To keep a 





METHODS OF KEEPING POWER PLANT RECORDS 


A Model System as Employed at the St. Regis Hotel, New York City 
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Daily Pump Report. 
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record of all these things without confusion necessarily means 
that an engineer must have business ability, as well as me- 
chanical ingenuity. 

A model system which has been worked out perfectly dur- 
ing the past two years is that employed at the St. Regis Hotel, 
New York City, and is the result of the labors of J. C. Jur- 
gensen, chief engineer, to whom we are indebted for much of 
the information found in this article. The value of keeping a 
complete record of the performance of the plant has been 
demonstrated to him time and again and he is an enthusiastic 
advocate of it. For instance, it was found on one occasion 
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that for some apparently unaccountable reason, the cost of 
the water used in the building jumped up thirty-one dollars 
per day over what it had previously cost per day. This was 
indicated by the reading of the water meter. Upon looking up 
the records, it was found that the one house pump had run a 
very much greater number of strokes than normal for the 
day in question. 

Calculating backwards, it was found that the amount of 
water lost was equivalent to a flow of water through a one- 
inch pipe for 24 hours. An inspection of the one-inch pipes 
throughout the building showed that a plumber had left a one- 
inch valve open on one of the floors where he was working 
and the water was escaping unnoticed. [Illustrations of the 
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value of keeping complete records can thus be multiplied, but 
space will not permit. 

The St. Regis Hotel is admirably equipped for keeping com- 
plete records, since it contains three water meters, weighing 
devices for coal, recording wattmeters, recording instruments 
for steam pressures, feed water temperatures, heating returns, 
chimney returns, hot water returns, outside temperature, back 
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pressure and temperatures on five tempering fans. The fol- 
lowing is a list of things which the records tell about the opera- 


tion of the plant: 
Mechanical dept. men—total number 
Total number days worked 
Average daily wages per man 
Number of men in boiler plant 
Total salary in és 
Dynamo and engine departments.:............2-seeseeeeeeees 
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est and depreciation 

Total amount water received from city in month 


“ “ “ 


Daily average 
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ity “ “ec “e “ iif 


“ iy 6“ ii “ 6 3d ity 
Daily average kilowatt hours generated for power—lst watch. . 
“ Lid “ “ “ 6 2d iti 


ity ity “ Lid i it 3d iif 


Average number Ibs. steam used by engine per horse power hour 
Daily average strokes of electric pumps 
Daily average strokes of low pressure boiler pumps 
“ “e 6 high “ “ Lid 
house pumps 
sweeper machine 
pneumatic machine 
ice machine 


‘total cost of gas 

Daily average cost of gas 

House department mechanics—total number 
Total days worked 

Total salary house department, mechanical 
Daily average wages per man 

Elevator operators—total number 

Total salary elevator operators 

Daily average wages per man 


Cost of material used—stationary 
7 - , miscellaneous 
boiler plant 
engines 
heat and ventilation 
refrigeration 
electric system 
hydraulic elevator 
electric dumbwaiter 
plumbing 
tool maintenance 
oiling system 
auxiliary machines 
sundries—mechanical department .... 
old stoves repair 
mechanical department improved 
Total cost material used in mechanical department 
Daily average cost of material used in mechanical department. . 
Cost of material used for altering and repairing 


public rooms 
guest rooms 
renovation 
sundries 
house department improvements 
Total cost of material used in house department 
Daily average cost of material used in house department 
True cost of labor in mechanical department 
Cost of routine labor in mechanical department 
‘rue cost of labor in house department 
Cost of routine labor in house department 
‘otal cost of all material used from mechanical stoves 
Daily average cost of all material used from mechanical stoves. 
Total number men employed for elevators, house mechanical and 
mechanical departments 
Total salary for all men 
Daily average salary for all men employed 
As will be noticed, there are three watches in the engine 


room and boiler room, there being an engineer in charge of 
each watch. On weekdays the watches are as follows: 

Ist watch from 12 midnight to 10 A. M. 

2d watch from 8 A. M. to 6 P. M. 

3d watch from 4’P. M. to 2 A. M. 

The incoming watch at once relieves the outgoing watch, 
the two-hour lap being used for repairing and cleaning. The 


HOTEL ST. REGIS. 


ELEVATOR REPORT. Engineer's Dep't. 


DATE Watch No..___ 


PLUNGER LIFTS 
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engineer of the second watch is classed as the first assistant 
engineer and practically has entire charge of the engine room. 
Mr. Adam Harkness occupies this responsible position, while 
Mr. James T. Roarty has charge of the third watch and Henry 
W. Geare has charge of the first watch. 

On Sundays, in the engine room, the first ,watch is off 
from 8 A. M. Saturday morning to 12 o’clock midnight, Sun- 
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day; the second watch is off from 4 P. M. Saturday to 8 A. M. 
Monday and the third watch is off from 12 P. M. Saturday 
to 4 P. M. Monday. When the first watch goes off Sunday, 
the second watch works until 7 P. M. Saturday evening and 
from 7 A. M. to 4 P. M. Sunday, the third watch working 
from 7 P. M. Saturday to 7 A. M. Sunday and from 4 P. M. 
to 12 P. M. Sunday. 

When the second watch goes off Sunday, the third watch 
works from 4 P. M. Saturday to 2 A. M. Sunday and from 
1 P. M. to 12 midnight Sunday, the first watch working from 
2 A. M. to 1 P. M. Sunday. When the third watch goes off 
for Sunday, the first watch works from 12 P. M. Saturday 
to 10 A. M. Sunday and from 10 P. M. Sunday to 10 A. M. 
Monday, the second watch working from 10 A. M. to 10 P. M. 
Sunday. By this arrangement, each watch has 40 hours off. 

In the boiler room, the watches change each week; what was 
the third watch one week becomes the second watch the next 


BOILER 















REPORT -WEEKLY RESULTS. 


kitchen and consult with steward; also report in writing on 
jobs he wishes to have attended to in kitchen and engine room 
during the day watch. All reports and finished orders to be 
left in top drawer of engineer’s desk in engine room. 
During the lap watch from 4 P. M. to 6 P. M., the second 
watch has the following duties: The first and second firemen 
and coal passer to blow dust from tubes of boiler assigned 
to this watch; also wipe off and polish pumps in pump room. 
The oiler to clean and drain machine oil filter, have oil ex- 
tracted from greasy waste and keep waste-saving machine 
and pans clean. Ice machine attendant to examine and regu- 
late all ice boxes in house, consult the wishes of steward and 
report conditions of boxes to engineer. Ice puller to clean 
and polish pumps and pans. Shaft cleaner to clean and polish 
elevator pumps and pans. Thermostat attendant to clean and 
polish air pumps for thermostatic service. Pump man to clean 
and polish air compressors and pans. Second machinist to 
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week, and so on. As in the engine room, the first watch is 
from 12 midnight to 10 A. M., second watch from 8 A. M. 
to 6 P. M., third watch from 4 P. M. to2 A. M. As will be 
noticed, all the watches lap two hours and the work to be done 
during each lap watch is specified. 

During the lap watch from 8 A. M. to 10 A. M. the first 
watch has the following duties: First and second firemen to 
blow dust from tubes of boiler assigned to this watch; also 
clean all steam and exhaust headers and pans, and pans and 
bases of pumps in pump room. Coal passer to clean and polish 
all floor sleeves in engine room; also brass work in engineer’s 
room and firemen’s toilet. The oiler to go up to all the pan- 
tries and see that the steam tables and hot water boilers are 
in working order; also clean and polish gauge-board. Floor 
cleaner to clean and polish all cuspidors in engine room and 
polish plumber gauge board. Electrician’s helper to clean all 
lamps and lamp shades in engine room and engineer’s office. 
Screen cleaner to clean and polish pneumatic and sweeping 
machines and pans. Engineer to look after everything in 























clean machine shop, wipe off and polish all machines and tanks 
in shop and keep junk store room in order. First assistant 
electrician to clean and polish switchboard, bell board and re- 
port in writing defects found and suggestions. Electrician to 
report in writing all jobs he wishes to have attended to during 
the next day. Engineer to report in writing to engineer’s 
office, all jobs on hand or finished during the day; also on all 
work which must be attended to the next day and make 
requisitions for new material needed and not on hand. 
During the lap watch from midnight to 2 A. M., the third 
watch has the following duties to perform: The first and sec- 
ond fireman to blow dust from tubes of boilers assigned to this 
watch; also clean and polish boiler gauges and all brass work 
on boiler fronts and oil and clean coal scale and trolley. Coal 
passer to sweep floor and column bases in blower room; also 
clean and polish feed water heater, filter and hot water tanks. 
Oiler to clean and polish all engine governors. Ice machine 
attendant to clean and polish No. 3 and 4 engine. Second as- 
sistant electrician to clean and polish pans of house and fire 
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pumps. Engine helper to clean and polish engines No. 1 and 2. 
Engineer to look after the cylinder oil filter and report in 
writing on work he wishes to have attended to the next day. 
From the above it will therefore be noticed that each watch 
performs its regular duties for eight hours, after which the 
other watch comes on and takes charge, thus allowing the out- 
going watch to perform its special duties, wash up and get 
ready to go home. The result of this system is that the plant 


BOILER ROOM 
REPORT. 


Time of reading, 8 A. M. Watch No. 1. 


Date 


BOLERS TEMP. FIRE ROOM COND. OF COAL KIND OF COAL 


SOLER PRE SSURE ony 


weoum 


Time TUBES CLEAWTO wer 


‘Time FINES CLEANED 000 


‘Time FIRES @aNnEO 


The above readings to be taken by watch going ON in presence of watch going OF F and BEFORE same is RELIEVED 


REMARKS: 


oO. K. .- nn . a 
Engineer. 


is kept in the very highest state of efficiency and gives at the 
same time easy hours for work. A particular feature which 
is to be commended and one which gives all the employees 
of the plant great satisfaction is the fact that if for any reason 
one of the engineers should leave, everyone along the line 
down to the oiler or coal passer is moved up a peg, no out- 
sider being employed except for the lowest positions. This 
gives the men something to work for. 

Another feature which is found to give much satisfaction is 
the “Certificate of Merit” which is rewarded each year. It is 
a magnificently engraved certificate signed by the chief en- 
gineer and is very much prized by the men. The following 
are the rules which are followed in awarding the “Certificate 
of Merit”: 


RULES TO BE FOLLOWED IN ORDER TO GET THE CERTIFICATE OF MERIT 

1. Two years’ continuous service. 

2. The strictest sobriety. 

3. Truthful and manly conduct. 

4. Punctual in attendance except when unavoidable delays occur. 

5. Industrious and always giving the company a full and honest day’s 
work. 

6. Strict and willing obedience to orders and compliance with all rules 
of the company. 

In order to be entirely impartial and to give every man an equal 
chance to gain the Certificate of Merit: 

Ist. Rule No. 1 will be used as the basis to work from in the follow- 
ing manner: For each week of service 10 points will be given; at the 
end of two years, a man has 1040 points and to gain certificate he must 
have not less than 1000 points for two years’ continuous service. 

2d. If found under the influence of liquor, immediate discharge will 
follow. 

3d. For untruthful and unmanly conduct, deduct 50 points each time. 

4th. For each five minutes late in coming in or five minutes early 
in going out, except when unavoidable delays occurred or when per- 
mission is given, deduct 1 point for each five minutes, or fraction of five 
minutes. 

5th. If found shirking and not attending to work as an honorable 
man would, deduct 5 points each time. 

6th. If found to disobey orders of superior and rules of the house 
wilfully and knowingly, deduct 5 points each time. 


As will be noticed, nothing unreasonable has been asked, 
so that as might be expected, all the employees look forward 
to the attainment of this very much valued certificate. 

Aside from the “Certificate of Merit,” the men in the boiler 
room are rewarded for the economical operation of the boilers. 
There is a man in charge of the boiler room each watch, called 


‘ning a boiler efficiency test. 


the boiler cleaner, who is always on the same watch each day, 
so that each week for three weeks he has a different set of 
men under him. The premium which is awarded to him is 
therefore based upon the average made by the three sets of 
men under him. At the St. Regis Hotel, an average of 6.75 
pounds of water per pound of coal is taken as the standard of 
evaporation. If the average for the three weeks, during the 
watch he is on, exceeds that figure, he is awarded the follow- 
ing premiums: 
For ratios between 6.75 and 6.85 
“685 “ 
“695 “ 
above 7.05 
The fireman of each watch gets a premium depending upon 
the ratio of evaporation for his watch. As, however, the fire- 


men change watches each week and because some watches are 
easier than others, the premiums are arranged so that if the 
fireman keeps above the average for all three watches, he gets 
the first premium, if he keeps ahead for two watches he gets 
the second premium, and if he keeps ahead for only one watch 
he gets the third premium. These premiums are as follows: 
Between 6.75 


Ist premium....$1.50 per week. 
2d “ 1.00 
7 “ 3d “ coe 
7.25 7.50, Ist 1.75 
™ “2d sooe 288 
. “ 3d cas 
Above 7.50 Ist . 2.00 
™ ws “ 2d 1.50 
= _— ae si 1.00 
It is needless to say, of course, that economy is the password 
in that fireroom and that premiums are the rule rather than the 
exception. Buckwheat No. 2 coal is used for fuel, which is 
carefully weighed by an automatic weigher. The readings of 
the amount of feed water are obtained from a water meter, and 


and 7.25, 


“ce ‘ 
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the flue gas temperature is always known in the fireroom, as 
is the feed water temperature, the recording instruments also 
verifying these temperatures, so that the plant is always run- 
The accompanying log sheet 
shows how the weekly reports are kept and it is from these 
sheets that the premiums are obtained. The report of each 
watch each day is handed in on a prepared sheet, which is 
verified by the watch going on and O. K.’d by the engineer in 
charge. 

The daily pump report gives the time each pump was started 
and stopped, how many strokes it made and when the rods 
were packed. The oiler report shows the voltage and current 
on each dynamo every hour, as well as the amount of dif- 
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ferent kinds of oil used. The elevator report shows the num- 
ber of cars running and the attention and repairs given to the 
nine elevators in the building. The ice machine report in- 
cludes all the temperatures and pressures in the system and 
other useful data. The sheet for meter readings shows the 
amount of water and gas used in the building for different pur- 
poses. The temperature report shows the temperature and 
humidity throughout the various rooms in the building and the 
heating and ventilating report gives all the useful information 
about the motors and the kind and temperature of the weather. 
These reports are filed in the engineer’s office, from which 





weekly, monthly and yearly reports are compiled by one man 
who is specially employed for the purpose. From this cor- 
related data curves are drawn which very clearly show how 
the load varies, how the cost of power varies, and so on, from 
which at a glance it can be seen where there has been poor 
firing or where the coal has been bad, etc. 

There are many other features about this system which are 
equally as important and interesting as those shown, but enough 
fundamental data has been given to enable any engineer who 
wishes to incorporate such a system in his plant, to start along 
the proper way. 








The Practical Value of Indicating the Ammonia Compressor 


A paper on the above subject was recently read before the 
American Society of Refrigerating Engineers, by W. Everett 
Parsons, who has had considerable to do with the operation 
of refrigerating machinery. In this connection, he realized the 
lack of knowledge that a great many operating engineers have 
in regard to indicator diagrams and the compressor, and hence 
the following paper was written chiefly for their benefit. The 
paper follows: 

“Of no class of machinery is harder service required, nor 
is any subjected to a more severe test than the machinery of 
a cold storage or an ice making plant. 

“Too much care cannot be exercised in the construction of 
such machinery; and the user who buys inferior machinery, 
because it is cheap, pursues a ‘penny wise and pound foolish’ 
policy. The efficiency of the best machinery, however, is often 
seriously impaired in a comparatively short time, after it is 
put in use, by the incompetency, carelessness or neglect of 
engineers in charge of its operation. 








No. 1! 


“It requires intelligence, forethought, much preparation and 
eternal vigilance to keep a refrigerating or an ice making plant 
up to its maximum capacity and highest efficiency during a 
continuous run, every week, every day and every hour, for a 
period of four or five months. 

“To put a plant in condition, in winter or spring, to insure 
the best results during the warm season, is like preparing for 
a battle. Not the slightest thing that can affect the operation 
of the plant should be neglected. As soon as the machinery 
and apparatus have been put together, after the winter’s over- 
hauling and repairs, every part of the plant should be thor- 
oughly tested before the advent of warm weather. You can- 
not be sure that your joints are all tight unless you test them 
under pressure. Neither can you be sure that your compressors 
are in the best possible working order unless the pistons, valves, 
valve springs, etc., are properly tested. 





“There is no better means of ascertaining whether the various 
parts of a compressor are performing their various functions 
properly, than by the use of an indicator, such as is used for 
steam engines. And yet, we find a large number of com- 
pressors with no connections or rigging provided for attaching 
an indicator. At a still larger number of plants we find no 
indicators. There are some places, however, where indicator, 
connections and rigging are all provided, and yet the operating 
engineer never uses them. But, most remarkable of all, the 
majority of chief engineers who operate refrigerating machines 
not only do not indicate their own compressors, but resent the 
suggestion that someone else do it for them. It must be ad- 
mitted, however, that the application of an indicator to a com- 
pressor often puts an engineer to considerable inconvenience, 
where the necessary attachments are not at hand and prepared 
for easy adjustment; and, besides, a large number of operating 
engineers do not know how much may be learned by the care- 
ful analysis, study and comparison of various compressor dia- 








No. 2 


grams; nor do they realize that all the conditions of operating 
must be taken into account, if the object is to detect and locate 
defects in the internal parts of a compressor, by means of such 
diagrams, 

“For instance, every part of a compressor may be in perfect 
operating condition, but indicator diagrams taken from it 
under various condensing pressures, back pressures, speeds 
and adjustments of the means of cooling the cylinder, will vary 
in appearance, according to the conditions. These variations 
often render the diagrams not only worthless, but often harm- 
fully misleading, to one who depends on only a casual inspec- 
tion of the diagram, in trying to determine whether the com- 
pressor is giving the best possible results. But, if these dia- 
grams, taken under varying conditions, are properly studied 
and compared, much valuable information can be derived from 
them, and the conditions that are conducive to the best results 
can be determined. 
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“The indicator can be made to play an important part in 
determining the relative merits of the various types and de- 
signs of ammonia compressors and of the several methods in 
practical use, for cooling the compressor cylinders. It is my 
present purpose, however, to confine myself to trying to in- 
terest every one connected with the every-day practical opera- 
tion of refrigerating machinery in the advantages that may be 
derived from the intelligent and frequent use of the indicator 
and its diagram in connection with ammonia compressors. 

“With compressors of different types and designs there are 








No. 3 


more or less parts that are subject to derangement and which 
require proper adjustment from time to time. The piston or 
any one of the valves may leak, or the valve springs may not 
be properly adjusted, or the means for cooling the compressor 
cylinder may not be properly regulated. Any one of these de- 
fects can seriously impair the efficiency of the compressor. It 
is therefore the duty of the operating engineer to use every 
means available to detect such defects. A great many en- 
gineers seem to think that so long as their machines can be 
made to do the work required of them, the compressors must 
be all right. But, in many cases, refrigerating machines are 
run at a much higher speed than necessary to do the work re- 
quired, on account of the impaired efficiency of the com- 
pressors, and the coal consumption and the wear and tear of 
the machine are correspondingly increased. Where no reg- 
ular record of the revolutions of the machine is kept, no com- 
parisons can be made with the original speed, and that the 
speed is being gradually increased will not be noticed. 

“The accompanying diagrams show some of the things that 
may be learned from indicating compressors: 

“Sets No. 1 and No. 2 were taken from a horizontal double- 
acting compressor, which was provided with a water jacket. 
The engineer, however, was in favor of the wet compression 
system, and made no use of the water jacket. He protested 
strongly that his compressor was all right, and that he did not 
want any indicator cards from it. He was induced, however, 
to make preparations for attaching an indicator, and was told 
to operate the compressor and regulate the cooling of the 
cylinder as he thought best. The set of diagrams No. 1 was 
then taken. You can imagine the engineer’s surprise when he 
was shown, by this means, that the discharge valve at head 
end required a great excess of pressure to open it, that it did 
not then open wide enough, and that it did not close promptly. 
It was also demonstrated that he was admitting too much 
liquid ammonia to his compressor. Set No. 2 was taken some 
time later, after the freezing back had been reduced until the 
discharge became hot. 

“The loss due to clearance, which was about 17 per cent. 
when No. I was taken, was reduced to about 10 per cent. 
when No. 2 was secured. It was also discovered by means of 
the indicator that the high-pressure ammonia gauge was indi- 
cating about 25 degrees higher than the actual pressure. In 


consequence of an apparently too high condensing pressure, 
the chief engineer was spending a large sum for additional 
condensors, in order to reduce the pressure. It would have 
cost less to have had his gauge tested. Diagrams No. 3 and 
No. 4 were taken from a double-acting vertical compressor, 
which was being used for ice making. When No. 3 was taken 
there was so much liquid ammonia entering cylinder that the 
discharge was quite cold. 

“The engineer said he considered it proper to circulate as 
much liquid ammonia as possible. He confided the fact, how- 








No. 4 


ever, that he did not freeze back quite as hard as his predeces- 
sor did. No. 4 was taken after the freezing back had been re- 
duced till the discharge was hot. This convinced the engineer 
that the refrigerating work done was not always in direct pro- 
portion to the intensity of the freezing back. These diagrams 
showed also that one of the suction valves was leaking badly. 

“For the benefit of all concerned I would strongly advise 
that the manufacturers of ammonia compressors should furnish 
every connection, attachment and convenience that are neces- 
sary for the easy and quick adjustment of an indicator to 
their compressors. 

“IT would urge every engineer operating ammonia com- 
pressors, to take indicator diagrams from his compressors be- 
fore shutting down for the winter overhauling and repairs, and 
also as soon as the machines are in operation again—before 
the advent of the summer season. Then diagrams should be 
secured at several times while the compressors are working 
under their summer loads. 

“An engineer, in order to understand the value of such dia- 
grams, however, must be able to properly read and understand 
them. Diagrams from ammonia compressors are much more 
difficult to read than those from a steam engine, but the en- 
gineer who studies to become expert in interpreting them will 
find himself well repaid for his trouble. 

“Before closing, I wish to say most emphatically that I 
would not have any one draw the inference, from the fore- 
going, that ammonia compressors, in general, are subject to 
frequent derangements. I would simply call attention to the 
importance of adopting the best possible means for detecting 
any defects or derangements that might occur.” 


¢) 
ve 





Modern practice in the use of alternating current imposes 
conditions that require generators of radically different char- 
acteristics from the older types designed primarily for lighting 
purposes. The use of induction motors, arc lamps and other 
devices tending to introduce inductive conditions into an alter- 
nating current system has necessitated the use of generating 
apparatus that will have good regulation and produce normal 
voltage at all power factors incident to these inductive condi- 
tions. 
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THE COMBINATION OF INDICATOR CARDS 


The Value of Combining Indicator Cards as Seen from a Designer’s Point of View 





By CHas 


In the design of multiple cylinder engines, the first step is 
to determine what is known as the referred mean effective 
pressure. This is the mean effective pressure that is required 
to perform the whole amount of work if the same was to be 
obtained from the low-pressure cylinder alone. This mean ef- 
fective pressure must be multiplied by a factor (since no en- 
gine is a perfect engine) and the back pressure deducted, 
after which the true mean effective pressure is obtained. For 
instance, assume that the boiler pressure is 160 pounds gauge 
or 175 pounds absolute and assume a back pressure of 4 pounds 
absolute and a vacuum of 26 inches. Assume, also, that the 
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Fig. 1 


size of the cylinders for a compound engine having a ratio of 
cylinder capacity 1 to 4 is required, steam cutting off at 50 
per cent. of the stroke in the high-pressure cylinder when de- 
livering maximum power. 

The total ratio of expansion would be .5 = 4 + X, or, x=8; 
that is, the total rate of expansion with cylinder ratios as above 
would be 8, and to develop the same power in a single cylin- 
der engine we would require a cut-off of one-eighth, or 0.125 
of the stroke. The mean effective pressure can then be ob- 
tained by the formula 174 X (1 + hyperbolic log R)+ R. Rin 
this case = 8 and the hyperbolic log of 8 is 2.0794, so that the 
formula becomes 175 X(1 + 2.0794) 8 = 175 X 0.3849 = 
67.35 pounds. Subtracting 4 pounds for the back pressure, 
the mean effective pressure becomes 63.35 pounds. 





. 2. INCH, 


Now this pressure is that which would be obtained with a 
perfect engine, hence it will have to be multiplied by a factor 
which is known as the designing factor. This factor is a ratio 
and is obtained by dividing the actual referred mean effective 
pressure by the theoretical mean effective pressure. Assume 
this ratio as 58 per cent. and we obtain for the correct mean 
effective pressure 63.35 X .58 = 36.74 pounds, from which by 
the proper use of the horse power formula, the area of the low 
pressure can be obtained and dividing that area by 4, the cylin- 
der ratio, the area of the high-pressure cylinder is obtained. 
The combination of indicator cards gives on an enlarged 
scale the variation of pressures and volumes and shows the 
defects more distinctly than the ordinary card and shows very 
clearly wherein the real cards differ from the theoretical com- 
bination. A description of the method of combining cards is 
therefore given, as well as the computations necessary. Let 
it be assumed that cards have been taken from the three cylin- 
ders of a triple expansion engine, 18, 27 and 42 inches in 
diameter, 24-inch stroke. The clearance in the high-pressure 
cylinder is 16 per cent. of piston displacement, the clearance of 
the intermediate is II per cent. and that of the low-pressure 
cylinder 8 per cent. The ratio of low-pressure cylinder to 
high-pressure is therefore 5.09 and the ratio of low-pressure 


to intermediate is 2.41. Assume the length of the high-pressure. 


card to be 2” = volume of the high-pressure cylinder. 

Now erect a vertical line which is the pressure line on the 
scale of say 10 pounds = one inch. Set off on this line the 
pressures from perfect vacuum. Draw the horizontal line 
through the zero point for the line of perfect vacuum and 15 
pounds from this line draw another horizontal line represent- 
ing the atmospheric line. Take the actual high-pressure indi- 
cator card and divide it into 20 equal parts and erect vertical 
lines and measure the pressures at the points both for the out 
and return strokes. On the enlarged diagram, set out the 
clearance line parallel with the pressure line. As we have 
selected 2” for the length of the high-pressure card and as the 
clearance is 16 per cent., this line will be 0.16 X 2 = .32” from 
the pressure line. Now divide the 2” into 20 equal parts and 
set off the pressures to the new scale and the lines drawn 
through these points give the enlarged high-pressure card. 
Having completed the high-pressure diagram, the intermediate 
cylinder card should next be plotted if the engine is a triple or 
the low-pressure if the engine is compound, remembering al- 
ways to plot pressures and volumes to the same scale as selected 
for the high-pressure card. 

Since in the above case the engine has three cylinders, we 
next take the intermediate card and treat it precisely the same 
way and plot on the new drawing. The ratio of cylinders 
being 2.41 and the high-pressure card having been made 2 
inches in length, we have 2.41 X 2 = 4.82” for the length of 
the intermediate card, and as the clearance is 11 per cent., we 
have 0.11 X 4.82 = 0.52” as the length of clearance, or 4.82 + 
0.52 = 5.34 as the length of the card. The intermediate card 
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having been laid down, the low-pressure card is treated exactly 
in the same manner. 

The cards are now placed in their proper positions and the 
various defects of the engine are presented to the eye. It 
can also be seen, how close the real cards approach the ideal 
condition and the ratio of real conditions to the ideal or the 
designing factor can thus be obtained. 
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which will be near what is required. In the accompanying 
illustration, where three cards from a triple expansion engine 
have been combined, it will be observed that there is a drop of 
6.25 pounds from boiler to high-pressure cylinder and that 
just before cut-off there is a slight wire-drawing, but the ad- 
mission line is very good. It will be further noticed that if 
the wire-drawing effect was eliminated, the first part of the 
expansion would have followed the hyperbola, but for a short 
period only. The combined diagrams also show the effect of 
expansion and compression of the steam in the receivers and 
the losses of pressures between them. 

The referred mean effective pressure is obtained by taking 
the sum of the mean effective pressure in low-pressure cylin- 
der +-(mean pressure in high cylinder + ratio of low-pressure 
volume to high-pressure) for compound engines and for triple 
expansion, we have this sum plus the mean effective pressure 
in the intermediate cylinder divided by the ratio of the low- 
pressure cylinder to the intermediate cylinder. 

For example, suppose we have: 

Mean Effective Pressure—Low-Pressure Cylinder = 18.9 lbs. 

7 “ “ —Inter. Pressure “= 43.56 

. ° ‘““ —High-Pressure = 67.44 
therefore, 

43-56 67.44 
18.9 + + 
2.41 5.09 
which is the referred mean effective pressure of the engine. 

With a cut-off of 79 per cent. in high-pressure cylinder, 
neglecting clearance, and a ratio of low-pressure to high- 
pressure of 5.09, we have 6.4 as the total ratio of expansion. 
The mean effective pressure, if the engine was an ideal one, 
would then be 175 X(1 + 1.8563) 6.4 = 175 X 0.4463 = 
78.1 pounds and taking the assumption of 4 pounds back 
pressure, we have 78.1 — 4 = 74.1 pounds as the theoretical 
mean effective pressure that would be obtained if the engine 
were perfect. The designing factor is therefore 50.2 ~ 74.1 
= 0.677 or 67.7 per cent. This is a high designing factor 
which in most instances, however, rarely exceeds 60 per cent. 
It is the writer’s experience that when designing, 58 per cent. 
is a large designing factor, since for various reasons the clear- 
ance may exceed that which has been allowed for. 





= §0.2 








































































































; | 
=e 
” =a + 
+L. P Cyl-84 nd 
- Average. U6. 1025 bs — a = 
Fig. 2 


Assuming, now, that the steam expands according to Boyle’s 
law, that is py =c, plot the curve. This curve is now plotted 
not with the apparent ratio of expansion but with the actual 
ratio because the clearance is known. Having drawn the 
pv =c curve, we find a great discrepancy between the com- 
puted and actual mean effective pressures. This ratio, as men- 
tioned, is the designing factor. 

When new engines are designed and the sizes of the cylin- 
ders are determined, the clearances are not definitely known, 
so that a designing factor of some successful engines are taken 








We now have data in our possession which is of value, not 
only to the designer but to the running engineer who should 
whenever he gets cards combine them and keep them for future 
reference, as they will be of great use in deciding important 
qustions which continually arise. 

The accompanying illustrations represent the combination 
of indicator diagrams from two vertical fore-and-aft triple 
expansion condensing engines. Fig. 1 represents the combina- 
tion of cards taken from an 18, 27 and 42 by 24 inch engine. 
The initial pressure was 175 pounds absolute, the pressure in 
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the receivers being 74 and 17 pounds gauge pressure respec- 
tively, and the vacuum 25 inches. As the cards combine very 
well, it is found that this engine has a designing factor of 
67.3 per cent. 

Fig. 2 represents the combination of cards from a larger en- 
gine having cylinders 19, 31 and 54 inches in diameter with 


a 42-inch stroke. In this case the initial boiler pressure was 
195 pounds absolute, the receiver pressures being 60 and 5.5 
pounds gauge respectively. As will be noticed, the cards do 
not combine so well as those shown in Fig. 1, and conse- 
quently the designing factor is only 59.5 per cent. 





COMPRESSION IN A STEAM CYLINDER 


By W. H. WAKEMAN 


It is not practical to give a cast-iron rule for the best com- 
pression pressure in all cases, for what is right for some con- 
ditions, is wrong for others. It is safe to say that, as a general 
rule, one-half of boiler pressure is right for medium and slow 
speeds, which may be increased to full boiler pressure for high 
speeds. The above refers to non-condensing engines. 

Of course, a condensing engine needs compression the same 
as if it exhausted into the air, but it is not practical to give 
it. Suppose that Fig. 1 represents a condensing engine, with 
an absolute pressure of 3 pounds in front of the piston, which 
is 12 inches from the cylinder head. When it has advanced to 
6 inches, it is 6 pounds, at 3 it is 12, while at 1.5 inches there 
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are only 24 pounds, or 9 pounds above the atmosphere to 
bring the heavy parts to rest. 

There are few cases in which this is enough to give good 
results. The only way to get more is to close the exhaust valve 
earlier in the stroke, but this is not desirable, because it cuts off 
communication between the cylinder and the condenser, hence 
the beneficial effect of a good vacuum is lost during much of 
the return stroke. 

A few days ago I examined a modern Corliss engine just 
erected to supply power for an up-to-date plant. The cylinder 
was 20 x 36 inches, speed 120 revolutions per minute. Suppose 
that Fig. 1 represents this cylinder. The condenser is shut 
off from the cylinder in this case at one-third stroke, to secure 
compression to equal one-fifth of the steam chest pressure. 
If we set the exhaust valve to close when the piston is 18 
inches from the cylinder head, and follow out the same theory 
as before, the compression will be 48 pounds absolute when 
the above distance is reduced to 114 inches. 

This is impractical because the cylinder would be cut off 
from the condenser at one-half stroke, which means much loss 
of efficiency. 


In the case of a simple condensing engine, the exhaust valve 
may be left open until the stroke is nearly completed, which 
overcomes the above objection, then by giving the steam valve 
more lead the moving parts are cushioned. This requires very 
careful adjustment in order to prevent steam from blowing 
through into the exhaust chest as before explained. 

This is not practical in the case of the low-pressure cylinder 
of a cross-compound engine unless the receiver pressure is 
high. In many cases it does not exceed atmospheric pressure, 
therefore it is not enough to provide the necessary cushion. 
In such a case the exhaust valve would probably have to be 
closed when about three-quarters of the return stroke is com- 
pleted, and enough lead given to secure a quiet running engine. 

One advantage of the tandem compound engine is that all 
necessary compression can be secured in the high-pressure 
cylinder without detriment to any other operation, and this 
leaves the engineer free to adjust the exhaust valves on the 
low-pressure cylinder so as to secure best results from the 
condenser. 

As I have cited one case where compression was beneficial 
and another in which it was of little value, it leaves the weight’ 
of opinion about balanced so far as they are concerned, but 
the following incidents show that compression is practically 
indispensable, in some cases at least: 

A certain engineer in charge of a 20-inch Harris-Corliss 
engine, fitted with the crab claw releasing gear, found that 
ordinary engine oil would not keep his crank pin cool. He 
tried a better brand without much improvement, which caused 
him to try cylinder oil that gave temporary relief, but frequent 
applications of water were still found necessary, and it was 
seldom possible to run for five hours continuously. Castor oil 
was then used and gave better results for a time, after which 
white lead was applied, but still the pin became hot every day, 
resulting in trouble for the engineer and loss to his employers. 

New crank pin boxes were then made and very carefully 
fitted to the pin. They proved no better than the old ones, 
even after being used long enough to secure a perfect fit. The 
old crank pin was then taken out and a new one put in, without 
removing the cause of trouble and expense. 

Much worry and hard work for long and weary days ex- 
tending far into the night compelled the engineer to take a 
short vacation, while a substitute took charge of the plant. 
It was not a desirable condition of affairs to leave, but there 
was no help for it. The substitute secured permission of the 
regular engineer to make any desired changes, as otherwise 
he would not meddle with any adjustments on a plant that he 
was only hired to run for a few days. Right here I wish to 
say that any other course would have proved the substitute dis- 
honorable, and unworthy of confidence in the future, for when 
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a man is employed for a short time under ordinary conditions 
he should run the plant the required time, then leave it just 
as he found it. 

As it was necessary to keep the engine in motion during 
the day, except when shut down to cool the crank pin, all 
experiments had to be made at night. 





















































Fig. 2 


Several years previous to this time I was engineer of this 
plant, hence the substitute asked me to assist him in making 
changes and it is not necessary to say that I readily agreed. 
Much valuable experience has been gained by the writer in 
this way and while assisting others. 

Now, the substitute concluded that there was nothing the 
matter with the crank pin, or its boxes, but that the cause of 
trouble was located at the opposite end of the machine, in the 
exhaust valves; or in other words, they were not adjusted 
to give enough compression. 

In order to prove the truth of this idea we erected a re- 
ducing motion and took some diagrams. They showed a sharp 
turn at both lower corners, thus proving that there was no 
compression whatever. We lengthened the right and left con- 


















































Fig. 3 


nections between the wrist plate and the cranks on the exhaust 
valve stems, until compression pressure equalled about one- 
half the initial pressure by the gauge. See the lower connec- 
tions in Fig. 2. . 

The result was that no more time was lost in shutting down 
to cool off that crank pin, and as the rough surface caused by 


previous heating gradually disappeared, the pin assumed normal 
conditions, and another victory for compréssion was scored. 

In conclusion, I will relate an incident (or accident) that 
occurred about 9 o’clock in the evening, .while. running this 
engine to prove the valve adjustments. 

Without apparent cause the crab claw stem broke in two, as 
illustrated in Fig. 2, allowing the crab claw to drop down on 
the exhaust valve connection. The wrist plate is now in its 
extreme position to the right, and is about to change its direc- 
tion of travel. Fig. 3 illustrates the result after it has reached 
a vertical position. The right and left exhaust valve connec- 
tion is badly bent, also the key, its cotter and the strap holding 
the small boxes in place. 

On viewing the “wreck” after steam had been shut off, and 
the engine brought to a stop, we were sadly dismayed, as it 
was then late in the evening and the machinery had to be 
started at 7 o’clock the next morning. The fact that neither 
of us was in our own plant increased our disgust. Examina- 
tion of the broken crab claw showed that the accident was due 


‘to a bad flaw. 


That engine started on time the next morning, with repairs 
so well made that nobody knew of the trouble until we told 
them, at our convenience. 
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Boiler Explosion at Taylor, Pa. 

One of the four boilers in the plant of the Taylor Worsted 
Company, at Taylor, Pa., exploded on Saturday afternoon, 
January 6th, killing the engineer outright and badly injuring 
the fireman. The boiler was of the horizontal return tubular 
type, 60 inches diameter and 12 feet long. An examination 
of the boiler revealed that it had rent along the seam, which 
had been a double riveted lap joint. Both heads were partly 
torn out and bent over, pulling clear out from the tubes, some 
of which were also bent over and twisted out of shape. The 
engine in the engine room was also pretty well smashed up, 
the rim of the fly-wheel, while remaining unbroken, was 
snapped off from the spokes and hung loosely about the shaft. 

The explosion occurred on Saturday afternoon, just a few 
minutes after shutting down, and the 200 or more employees, 
who were standing before the office waiting for their pay en- 
velopes, were alarmed by the explosion which sent the exploded 
boiler through the side of the mill, throwing timbers and bricks 
through a large portion of the factory. Three men who were 
in the boiler house were sent hurling through the air, the 
engineer, Patrick Connerton, being killed and John Gallagher, 
the fireman, being badly injured, the third man escaping with 
slight injuries. With the crash of the boiler, which also tore 
the three other boilers from their beds, a panic among the 
employees ensued, as it was thought that many persons were 
caught in the ruins. The explosion is thought to have been 
due to the running of cold water into a dry and overheated 


boiler. 
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A polyphase induction motor may be started from rest by 
direct connection to the supplying circuits, but in so doing the 
motor draws from the line a current considerably in excess 
of the normal full load current, and if the motor be of large 
capacity, this excess current may disturb other apparatus on 
the system, so that starting devices for this reason will often 
have to be used. 
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In the last issue of THE Prac- 
TICAL ENGINEER, we published a 
letter from a Mr. Campbell, in 
which he asked us to cut him off the list because he objected 
to the advertisements. In this connection ‘we printed a few 
remarks about the subject of advertisements and their rela- 
tion to the average engineer. 

It must be remembered that stationary engineering is a 
business which involves two kinds of knowledge: technical 
and commercial. It is just as important for an engineer to 
be acquainted with the various types of engines and boilers, 
brands of packing and the kinds of feed-water heaters, separa- 
tors, valves, lubricators, etc., as it is to have a complete knowl- 
edge of the laws of thermodynamics, hydraulics, mechanics of 
machinery, electricity, chemistry and the other allied sciences. 
The two must inevitably work together and the successful 
stationary engineer of today is the one that mixes this knowl- 
edge in the proper proportions. 

That many of our readers appreciate the value of the com- 
bination of practice and theory is shown by the hundreds of 
letters which we have received during the past month and it is 
gratifying to note that without exception all the writers of 
them say that they appreciate the value of reading the adver- 
tisement columns as well as the reading columns. Unfor- 
tunately, however, space will only permit us to publish a few 
of these letters but the sentiment expressed in these is a fair 
sample of the sentiment expressed in all which we have re- 
ceived. 

Mr. W. H. Wakeman says: 


EpitoR THE PRACTICAL ENGINEER: 

1 have noted your editorial in the January issue concerning the value 
of advertisements in your paper and in this connection will say that 
in my opinion an engineer cannot keep abreast of the times unless he 
pay attention to this department. “I have gained much information 
from these advertisements, also from catalogues sent out by these 
advertisers, who pay for them, as the subscribers to a mechanical paper 
do not pay for the advertisements. 

I frequently obtain enough information from one issue of your paper 
to more than repay the cost of twelve issues and have never seen a copy 
that was not worth more than it cost. I hope you will have many more 
advertisements during the year 1906. 

New Haven, Conn. 


How Engineers 
Value Advertisements. 


W. H. WAKEMAN. 


Mr. Peter Hardman says: 


Epitok THE PRACTICAL ENGINEER: 
In looking over the issue of THE PRACTICAL ENGINEER for January, | 
was sorry to read of the excuse that Mr. Campbell gave in discontinuing 
the paper, namely: the advertising matter. Giving my experience in 
reference to same, which I am sure is the sentiment of my brother en- 
gineers, I will say that the ads. are as necessary as the reading matter 
and in particular cases more important. The information and benefits 
derived from them are an education in themselves. Where is the 
engineer who has not at some time asked for a catalogue or a book 
that is advertised free? Who has not been assisted in his work by 
many of them in the shape of useful information and diagrams of 
machinery which he has in charge? That information often cannot be 
obtained in higher priced books and I therefore consider the paper more 
valuable for its advertisements. 
Phila., Pa. 


Mr. A. R. Von Normann says: 
Epitok THE PRACTICAL ENGINEER: 

I am obliged to write these lines in order to cool off my indignation 
about Mr. Norman Campbell’s letter, which I saw in your January issue. 

It is not quite four years since I was a stationary engineer in a small 
preserve factory and one who had to shovel his own coal. At present, 
I am a draftsman with the Westinghouse Electric and Mfg. Co., and 
my work includes both mechanical and electrical designing. 

What I wish to state is that I blame my success to the faithful read- 
ing and alphabetically indexing of everything of an engineering nature 
in the technical papers I receive and by also carefully reading the ad- 
vertisements. Many a good point I have gained through your paper. 

When I was indexing your November issue, I found that it covered 
48 different subjects of vital interest in the reading columns and each 
subject of an up-to-date nature. Surely a large amount for little money! 

So far as Mr. Campbell is concerned, I feel very sorry for him and I 
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think he should brace up and strengthen his very weakest point or else 
“Go back to the woods.” 

Before closing this letter, I wish to say that I think you and your 
contributors are doing grand work along educational lines accessible 
to all who care to know. Wishing THE PRacticaL ENGINEER continued 
success, | remain an appreciative and progressive reader. 

Turtle Creek, Pa. A. R. Von NORMANN. 


Mr. Chas. J. Mason says: 
Epitok THE PRACTICAL ENGINEER: 

I have read your leading editorial in the January issue, entitled: 
“Why Mr. Campbell failed to renew his subscription,” with considerable 
interest. If your statements—particularly those relative to the value 
of reading advertisements—required any seconding, I would not hesitate 
to do so; but they do not require any support at all, because the truth 
of what you say has been established for quite a while. 

Commercial engineering—that which is represented in advertisements 
and manufacturers’ catalogues—is slightly different from what I might 
call academic engineering. Of course, the former is closely related to 
the latter and it is an outgrowth from it. But while the latter treats 
of and deals with abstract principles and elements, the former applies 
those principles and elements to concrete problems of the day. I do not 
for one moment desire to detract from or belittle the value of theoretical 
engineering which has played such an important part in the develop- 
ment of the industries of the world; but, for the everyday, practical 
operating engineer, for whom your paper is published, I have no 
hesitation in saying that if a choice must be made between the two, 
commercial engineering should be the one, because it is more closely 
related to the craft than the other; therefore it is of the greatest im- 
portance for engineers to always read the advertisements and to further 
search for new ones. 

As a matter of fact, a library of catalogues is of more value in the 
power plant than would be one which contained works of a purely 
theoretical character which treat of abstract principles. A man would 
very soon become a poor engineer who would not supplement his reading 
of standard works and text-books by the study of what is contained in 
the various engineering magazines which are so generously provided for 
him at so small a cost. Men of high ability and professional standing 
recognize the value of technical journals, of which advertisements form 
no small part. 

Happy is the man who can equip himself with theoretical knowledge 
and who will follow it up constantly with what is to be learned from 


commercial engineering. 
Scranton, Pa. 


Mr. J. H. K., of St. Louis, Mo., says: 
Eprtok THE PRACTICAL ENGINEER: 

Noticing Mr. Campbell’s letter in your last issue, I will say that I 
think he is doing a very foolish thing. I owe my present position of 
$1000 a year to reading the advertisements in your valuable paper. I 
have been for a long time one of your subscribers and I will without 


doubt continue. 
St. Louis, Mo. a. eK 


Mr. R. T. Strohm says: 
Epitok THE PRACTICAL ENGINEER: 

That fellow, Mr. Campbell, must be a lunkhead. I’d no more think 
of slighting the ads. than of neglecting the reading pages. The ads. 
keep a man up-to-date on devices and equipment. 

Seranton, Pa. R. T. Stroum. 


Mr. H. J. Johnson says: 
Ep1toR THE PRACTICAL ENGINEER: 

Have read with interest your editorial: “Why Mr. Campbell failed 
to renew his subscription,” and will state how I find myself regarding 
the matter. 

Upon receiving my paper, I usually find myself glancing over the 
advertisements first thing and then the reading matter, which is highly 
interesting and from which food for a great deal of thought and study 
can be found, after which I find myself back to the advertisements again. 

I would also like to say a few words regarding the information which 
may be obtained from the catalogues sent out by the advertisers. These 
books or pamphlets are often instructive and are usually gladly sent 
out free for the asking by the advertisers who are anxious that en- 
gineers should at least become familiar with their products and en- 
gineers will find that this knowledge will not come amiss. 

Finally, I think Mr. Campbell has paid THE PRACTICAL ENGINEER 
something of a compliment, as a large amount of advertisements is one 
of the infallible indications that it is a good mechanical paper and 
that it is reaching good and appreciative readers. 

White, S: Dakota. 


Mr. T. J. O’Donnell says: 
Epitor THE PRACTICAL ENGINEER: 

The communication from your subscription department, in reference 
to the renewal of my subscription, received and I hasten to comply, as 
I do not wish to miss a single copy of THE PRACTICAL ENGINEER, because 
I. think it is one of the best papers published, both for the college 
graduate or the man whose knowledge of the steam engine is limited to 
his years of experience. I take great pleasure in reading the ads. and 
find that much useful information can be gained from them. I thank 


Cuas. J. Mason. 


H. J. JOHNSON. 
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you again for calling attention to the fact that my subscription expired. 

West Phila., Pa. re T. J. O'DONNELL. 
Mr. Rolfe says: , 

Eprtor THE PractTicaL ENGINEER: 

I could not help but notice why Mr. Campbell failed to renew sub- 
scription in the January issue and the difference between his case and 
mine. I will tell you mine. I was on the St. Lawrence River last 
year and I wanted some firebrick badly. I have three technical papers 
besides THE PRacticaL ENGINEER. I looked them over but could not 
find anything in the firebrick line. I did not want to slight THe Prac- 
TICAL ENGINEER, so I looked over it and found the ad. of Cyrus 
Borgner, of Philadelphia. I sent for 300 bricks and they were first- 
class. I think advertisements in a journal like THE Practical EN- 


Gouldsboro, Maine. ARCHIE C. ROLFE. 
Mr. Savage says: 


Epitor THE PRACTICAL ENGINEER: 

I note in your issue for January, a copy of Mr. Campbell’s letter in 
which he requests that his subscription be discontinued on the ground 
that he does not wish to pay for the advertisements. I would state 
that I am not surprised that some engineers would write such a letter 
so long as “political licenses” are issued in such cities as Detroit. If 
you have got a “pull,” a license is easy to obtain, but if not, you must 
stand an examination that would make a United States civil service 
examination look diminutive in comparison. Regarding the advertise- 
ment matter in your paper, I consider it as interesting and essential 
as any part of the paper, especially if one is holding down a steady 
job. It is the best way to keep in touch with the latest inventions 
when an engineer has no opportunity to get out and see “the latest” 


personally. 
I am a middle-aged man and have operated plants from boyhood, but 
I have yet to read an issue of THE PRACTICAL ENGINEER which fails to 
impart to me knowledge worth its weight in well, Silver, at least. 
Detroit, Mich. B. C. SAVAGE. 


Mr. Gingrich says: 


Eprtor THE PracticaL ENGINEER: 

I differ in some respects from Mr. Mr. Campbell. I like to see what 
people with brains and ingenuity are doing. I think there is nothing 
equal to THE PRACTICAL ENGINEER for the price or several times the 


price. 
Chicago, Ill. E. A. GINGRICH. 


In conclusion, it may be said that an engineer should always 
be in a position to decide what is required in a power plant. 
If he is not able to do this, then he must either call in a con- 
sulting engineer to study the requirements of the plant or else 
he must call upon the representatives of the different classes 
of apparatus to tell him what he needs. The engineer himself, 
however, is the best person to give his unbiased judgment as 
to the requirements of the plant and to do this properly he, of 
course, must know what goods are on the market. 
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The World’s Oil Output. 

The United States supplied more than one-half of the 
petroleum produced in the world in 1904. A statement of 
the world’s production of petroleum, prepared by the British 
Board of Trade, puts the petroleum production for 1904 at 
9,303,000,000 gallons, of which 4,916,000,000 gallons were 
produced in the United States, 3,650,000,000 gallons in Russia, 
202,500,000 gallons in Austria, 206,500,000 gallons in Java and 
Sumatra, 135,000,000 gallons in Roumania, 105,500,000 gallons 
in British India, and 49,000,000 in Japan. The world produc- 
tion of 1904 breaks all records, the year 1903 having previously 
held the record with 8,504,000,000 gallons produced. 

Polyphase Induction Motors. 

The polyphase induction motor may be described as a moving 
static transformer, wherein the energy supplied to the primary 
is induced in the secondary, producing mechanical energy. 
The primary windings are so arranged and grouped that when 
a polyphase alternating current is applied there is produced a 
rotating magnetic field, the reaction between the currents in- 
duced in the secondary and the rotating magnetic field in the 
primary producing rotation and power. f 
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Banking Fires. 
Epitor THE PracticAL ENGINEER: 

In the November issue of your very practical journal, you 
take up the subject of “Banking Fires.” There are some 
points in the article that I wish to take exception to, and one 
of these is the leaving of the fire door open. There is no 
doubt but that this will create trouble for the engineer, and 
lots of it. After a man has spent a few Sundays in a dirty 
combustion chamber rolling tubes, he will certainly find some 
different method in his fire banking, for such has been my 
experience. I tried the method quoted in the article referred 
to and found that I was always having leaky tubes and I 
changed to the following method, which has always given me 
the best results: 

Just before shutting down at six o’clock, about five or ten 
minutes before depending on the’load, I push back the good, 
live coals to one of the back corners of the grate and against 
the bridge wall, leaving what clinkers and other dirt there 
are on the grates to be removed in the morning. I then throw 
in three or four shovels of coal on this bank of fire and let it 
burn a minute or two. I then throw over this slow burning 
mass, a small shovel or two of ashes, close the ash-pit and fire- 
doors tightly and close the damper but leaving it slightly 
cracked to let the smoke out. 

I can leave my boiler room in the evening at six with such 
a fire with about 85 pounds showing on the gauge and in 
the morning when I come to work I will have 60 or 65 pounds 
of steam. I then rake off the entire grate surface excepting 
the small corner where the fire is, pull my bank over to the 
clean grates and have a fine fire in two or three minutes. This 
method has always given me the best of results and I believe 
the editor himself will say it is the best. 

Prescott, Wis. (CD: 
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Setting Wolf Valve Gears. 
EpitoR THE PRACTICAL ENGINEER: 

In the December issue, on page 28, I noticed a question on 
setting Wolf valve gears. If Mr. H. B. M. has not studied 
this kind of gear thoroughly, he will find it pretty hard to set 
one. An improperly designed valve gear of this kind will 
sometimes puzzle the most experienced engineer. One time I 
went out to set one which was no job at all. All I had to do 
was to put the engine on dead centre and turn the eccentric 
in the opposite direction. Then I pulled the reverse lever back 
and forth, the same as you would reverse it, and noticed the 
valve stem; if it moved I shifted the eccentric till I found a 
place where it was stationary, which is in the centre of the 
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block shifted up and down by the eccentric. Then I went to 
work and divided the lead equally on both ends; the engine 
was steamed up, tried and worked to perfection. 

Another time I went out to set one and it took me almost 
a day trying to find out how to go at it. The eccentric was 
keyed to the shaft so you could not do a thing with it. I 
placed the engine on dead centre, took off the steam chest cover 
and found that it had 3¢-inch lead on the crank end and %- 
inch lap on the head end and yet it was set right. The engine 
was supposed to be a 25 horse but it was closer to a 15 than a 
25. I thought I would try to divide the lead and notice the 
results and I did notice them. The engine started to pound 
so that you could hear it for a mile and put more water out 
through the exhaust than the pump could pump into the boiler. 
The engine was set back again and left alone until there was 
time to fix the valve gear over entirely. A little while after, 
the job was done and this engine is very much more economical 
than it ever was. 

To set a Wolf gear, try it as follows, and I think you will 
be satisfied with the results: Put the engine on the dead centre 
and have a man at the reverse lever and yourself at the ec- 
centric. Now let the man at the reverse lever pull the lever 
to and fro and notice the valve stem; if it moves, shift the 
eccentric until you find a place where it becomes stationary 
by shifting it up or down, as the case may be. Then divide 
the lead on both ends and try the engine by letting it run 
slowly just so it passes the dead centre; if it passes the centres 
you have it set up; if not, give it less lead on the slower side 
till it passes the centres with equal speed. 

Wabasso, Minn. . 3 
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Babbitting Eccentric Straps. 
Epitor THE PRAcTICAL ENGINEER: 

Some time ago I had a hurry job of Babbitting a large ec- 
centric strap that was successful, the details of which may be 
of some interest to a few of your readers, who like myself, are 
not post-graduates on all repair kinks. The job had to be com- 
pleted without interrupting the regular run and a third of a 
day was the time to do it in. So the first thing to do was to 
get ready—an important factor in any successful scheme where 
haste is imperative. 

All arrangements made, I shut down engine, unbolted ec- 
centric strap, and all around between strap and sheave, fitted 
a narrow strip of Jenkins ’96 packing on both sides, thick 
enough to make a tight joint, after allowing for liners. Mean- 
while, four irons, like those shown in Fig. 1, were heated 
bright red. The strap off, the hot irons were kept in each 
piece until the old Babbitt melted. It then became apparent 
that there was trouble ahead to get Babbitt of ordinary pour- 
ing temperature to flow around the long, narrow space, as 
there was only about */,,-inch thickness permissible over the 
anchor lugs shown at L, Fig. 2. So I cut three grooves in each 
lug as indicated at G with a 144” x 8” emery wheel. Then one 
half of the strap was heated at a time while the sheave was 
warmed up with irons, shown in Fig. 1, on top and sides, the 
underneath part being heated with a gasoline blow torch. 

Sheave and strap being hot, one half the strap was put 
on, the packing strips inserted and the strap clamped in posi- 
tion with cabinet clamps. In the meantime, the joint made 
by the packing strips was covered with a soft putty of wheat 
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dough applied with a putty knife. (Dough is far superior to 
clay or putty, as the heat causes it to adhere fast.) Some 
powdered rosin was blown in on each side and when the Bab- 
bitt approached a dull red, it was poured in both sides together. 

The first half was a perfect fit, but the second developed a 
flaw. Time being limited, so that repouring was out of the 
question, I sprinkled some sal-ammoniac and powdered rosin 
on the naked spot and poured in some Babbitt while the strap 
was still hot and to my delight it made a perfect fusion with 











Fig. 2 


Fig. 3 


Fig. 1 


the original run, it requiring only a bit more scraping than the 
other half. 

After smoothing the Babbitt with a scraper and cutting oil 
grooves, I next obtained a bearing surface in a short time with 
the device shown in Fig. 3. This consists of a hard-wood 
block finished with a half-round nose and handle, the nose 
being made the same width as the annular ring in eccentric 
strap. Secured to it are two blocks B, B, held in place by 
thumb bolt T. In this double clamp I put sandpaper No. ooo 
at P. My first treatment was with sandpaper alone; next, the 
same but with powdered graphite added; next, the same with 
cylinder oil added; next, washed out every particle of grit and 
other substance with gasoline; next, common, strong, smooth 
paper was inserted in clamp and the entire surface was polished 
with powdered graphite and finally the surface was covered 
with a paste of cylinder oil and graphite. The eccentric strap 
was then put back on the engine, the engine started up and it 
has given perfect service to date. 


Roanoke, Ala. W. O. Orr. 
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Why Does an Injector Force Water into a Boiler? 
Epiror THE PRACTICAL ENGINEER: 

In reading over the November issue of your paper, I was 
very much interested in a question asked by J. E. G., as fol- 
lows: “Why does an injector force water into a boiler?” 
Now, the editor has seen fit to answer this question, which also 
agrees with the answer given by one Mr. Hawkins, but I dis- 
agree with both and would like to see it opened for discussion. 
I believe the editor will agree with me when I say there is a 
vast difference of opinion among the different well-known 
writers upon the same question. 

I agree with the editor that the steam on entering an injector 
passes through a steam jet which is shaped in good form to 
increase the original velocity of the steam and that it creates 
a vacuum in the suction pipe and draws the water into the 
injector and that the contact of the water with the steam con- 
denses the steam. But I claim right here that when steam is 


condensed, that it is steam no more. Put it in any form you 
may, it is condensed and that is the end of it. But I also 
think that when the steam is condensed it gives the water all 
its heat units, and that these units of heat so given the water 
create a large expansion of the water and that the expansion 
force of the water so given is strong enough to force water 
into the boiler in great force; and further, the less amount 
of water given to the injector, the greater the force it will have, 
for the simple reason that it will receive more units of heat; 
consequently, it will have greater expansion. I should like 
to see you publish this and open the question to discussion. 

Aberdeen, Wash. ¥. we 
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A New Method of Piping up an Indicator which Should 
be Avoided. 
Epitok THE PRAcTICAL ENGINEER: 

I herewith enclose a sketch showing how some expert indi- 
cator men are piping up cylinders for indicators. I have seen 
a number of ways of piping up an indicator but the method 
shown in the sketch is something new to me and I cannot help 
sending the sketch to you for publication, as it will no doubt 
interest some engineers and be laughed at by others. This 
particular piping was done by a man calling himself an expert 
and who represents a firm that does all kinds of engine repairs. 

The writer was called to this place, where this indicator 
piping was installed, to examine the cylinder and report to the 
owner if the cylinder really needed to be rebored, as the so- 
called expert told him that the cylinder was in bad condition 
and should be rebored at once and new rings put in, as a large 
part of the steam was going out of the exhaust. 

After the writer arrived, he took off the cylinder head and 
removed the piston and measured the cylinder from one end 
to the other by a micrometer gauge and found the cylinder out 
only six-thousanths of an inch (.006”). The ring was in fine 
condition and had the proper tension; the piston was well in 
the centre of the cylinder and not a drop of steam escaped 
through the ring at full steam pressure. I reported this to the 
owner, after which he told me about this expert indicator man. 


ie} 
( | re 
=F eh 


Wrong Way of Connecting Indicators 









































I asked if I could see a card which had been taken, but no 
card could be had, for the man told the engineer that it was 4 
rule of his firm that no cards should be left with anyone, so 
I was in the dark as to how the cards looked. From my opin- 
ion it would have been about as good to have placed the indi- 
cator on the water main as where it was put, for the engine 
belonged to the common slide valve type, having a throttling 
governor, and as the long steam pipe was uncovered, a great 
deal of condensation was formed between the boiler and en- 
gine, which showed itself by opening the drips, from which 
the indicator was piped up. 
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When I was told that the engine had been indicated a few 
days before, 1 could not believe it as there were no ‘holes drilled 
on the side or top of the cylinder for indicator pipes. They 
then showed me the arrangement as shown in the illustration. 

The. man who did this indicating has sprung up to be an 
expert during the last few months. I have done this kind of 
work for the past twenty years and I am still willing to take 
lessons on indicator card reading. So far as indicating an 
engine goes, anyone can learn in short notice but to under- 
stand the correctness of a card is another thing. I have in my 
possession hundreds of cards taken from simple, compound, 
and triple expansion engines and it requires a great deal of 
study to say whether they were taken with correct or incor- 
rect piping and to understand the card, to figure same, to use 
the proper spring and to find the steam consumption. 

A few words to the young engineer who is beginning to 
learn indicating. Do not pipe your indicator as shown in 
sketch because you will not have the correct card from your 
engine, and you will not only ruin your indicator but also 
your future in the indicating line. Use judgment and take 
advice from men who have for years been indicating engines. 
There are lots of men who are well up in testing engines and 
they will no doubt give you a correct answer if asked any- 
thing about an indicator. 


Allentown, Pa. Joun T. LINDSTROM. 
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Do It Now! 
Epitor THE PracticAL ENGINEER: 

How many engineers will realize the importance of the 
motto: “Do it Now!” when applied to steam engineering. 
You will often notice in traveling and visiting different steam 
plants that in not a few there will be found some very strong 
evidence of either careless or incompetent men in charge. 
Steam will be oozing from nearly every valve stem and steam 
joint and while you are looking around there is apt to be a 
profusion of “hot drops” showering from some leaky steam 
pipe down your collar, which, for the time, will make you sorry 
you are alive. 

Among other things you will often find the engines knock- 
ing away like a professional “knocker”; the stuffing boxes of 
both steam and water end of the pumps leaking away as if 
they were there for no other purpose; no regular inspection 
of the boilers is ever made either by insurance inspectors or 
inspectors appointed where there is a license law; the safety 
valves are overloaded and the gauges do not register the proper 
pressure. It is true that all these defects probably do not 
exist in any one plant for if they did they would drive the 
average man crazy. 

Returning to the heading of this article: if the engineer, 
upon the discovery of any small leaks or any unusual sounds 
in his engines or pumps or any other auxiliaries about the 
plant, will take the necessary tools and “Do it now,” or if 
plant owners and managers would have things “Done now,” 
they would have fewer breakdowns, fewer large repair bills 
to pay, less fuel consumed, larger dividends for the stock- 
holders and a plant that can be relied upon and which will 
always be in first-class working condition. 

Hang a “Do it now!” card in some conspicuous place, keep 
a “Do it now!” resolution in your head and watch the results. 

Columbus, Ga. Q. E. 


Putting in a Fire-Room Floor. 
Epiror THE PRACTICAL ENGINEER: 

I happened in on a fellow some time ago that had just taken 
charge of a new plant. Apparently everything was in readiness 
to start but the fire-room floor, and for some reason or other 
the building contractor had not started that, and the owner of 
the building got sorely vexed and told the contractor to gather 
up his men and tools and “git.” The engineer seemed in a 
quandary as to just where to begin, and turning to me, asked 
me how I put the floors in where I am employed? I told him 
that the first thing to do, provided material, such as brick, 
sand, cinders and cement were at hand, would be to excavate 
that portion of the fire-room where the bricks were to be laid, 
to a depth of at least 15” below the water table (door sill). 
Several laborers soon had the job done, and with the aid of 
a team and wagon, a course of cinders 8” deep were drawn 
from a near-by factory. 
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How a Fire Room Floor was laid. 


The accompanying sketch shows where the cinders were 
placed on the clay. These cinders were slightly wet, and then 
thoroughly tamped with suitable tamping tools. Upon this 
course was spread a layer of coarse, sharp sand, about 4” deep 
at B’ and about 2” at B, as is shown. In laying the brick diag- 
onally, as is shown, in part of the fire-room, we found that 
there was considerable waste in making the broken joints, so 
when putting in the floor at sides and rear of the boiler, as 
shown, we laid them straight. A slight sloping of the floor 
in front of the boilers will be noticed. This was so arranged, 
that as the ash pits contain water at all times, the water that 
would naturally come out with the ashes when hauling same, 
would not form small pools and make things generally dis- 
agreeable for the fireman, when cleaning fires. 

The heaviest of the work in the fire-room coming on the 
space between the boiler fronts and the dotted lines shown at 
FF, we concluded to grout these brick in thoroughly; that is, 
mix up “clear” Portland cement with water, very thin, and 
pour in all the joints. As the joints would fill to overflowing, 
a coarse broom was used to spread the cement all over this 
space until every joint was filled. This treatment made an ex- 
cellent job. The floor has been used now for many months 
and is giving entire satisfaction. I forgot to say that the 
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brick used are termed “Vitrified” and are indeed very hard, 
also that the portion of the floor from the dotted lines FF to 
the outer wall at G was covered with some very fine sand, 
which was thoroughly tamped and: then swept off after the 
joints were well filled. 


Depew, N. Y. C. ‘W. BD. 
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Give the Firemen a Chance. 
Epitor THE PracticAL ENGINEER: 

I have read the letter by A. K. Bell, in your December 
number, and think it very good. How many men have left 
the boiler room for the engine room? Not many! and how 
many plants pay any kind of wages to firemen? Very few! 
I was in Utica; N. Y., a few years back, as head fireman. 
We had 12 boilers-in the plant, three to a man. As the wages 
were $1.25 per day, are you surprised they could not keep 
firemen? I was in a plant only a few days ago, where they 
had four boilers and I noticed that the three-way valve on the 
water column was wired. I asked why this was done and was 
told it was done so that no one could close them. I was won- 
dering if this was proper and should like to hear what the 
readers say about it? 

Ivoryton, Conn. eS 
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Easy if You Know Xow! 
Epitok THE PRACTICAL ENGINEER: 

I was once sent from a machine shop, where I was working 
as a machinist, to change the motion of a slide valve engine 
which had a fixed riding cut-off. Before going to the job, 
the foreman told me that the main valve eccentric was fastened 
to the crank shaft only with set screws and would not be any 
trouble to move but that the cut-off eccentric was keyed fast 
and that I should have to cut a new keyseat on opposite side 
of crank shaft for cut-off eccentric. 

I found everything as he had said and also that the cut-off 
took place at 14-stroke. I proceeded to set the main valve ec- 
centric, after which I closed the steam chest and told the 
engineer he was ready to run. He laughed at me and told me 
that my job was not half done, as the engine would not run 
at all. Of course, the engine ran all right but a more surprised 
man you never saw than that engineer. I left him trying to 
figure out how the engine would run that way. 


Kingston, N. Y. mM, Ti. S. 
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Methods of Laying Down and Figuring Compound 
Engine Cards. 
Epitork THE PRACTICAL ENGINEER: 

In reply to the inquiry of A. W. B. E., in the October num- 
ber, I beg to offer the following answer to Question 1, which 
was as follows: “Draw the theoretical cards of a compound 
engine whose high-pressure cylinder is 25 inches in diameter, 
low-pressure cylinder 50 inches, stroke 36 inches, revolutions 
per minute 165, steam pressure 135 pounds and vacuum 22 
inches. Give and figure out in detail the initial, terminal and 
compression pressures, poirits of cut-off on both cards, thermal 
and mechanical efficiency. and steam consumption from the 
cards.” 


In the first place, I would say that they must be running 
their engines in Massachusetts at a tremendous speed, 165 X 
6 = 990 feet per minute, but as this speed does not concern 
us at the present time, we will pass over it. 

We can assume a cut-off in the high-pressure cylinder at 14. 
This gives four expansions in the high-pressure cylinder-and 
as the ratio of cylinders is 1 to 4, the total number of expan- 
sions will be 4X 4=16. The boiler pressure is 135 pounds 


- gauge or 149.7 absolute. Allowing 4.7 pounds for wire-draw- 


ing, gives an absolute initial pressure of 145 pounds per square 
inch.’ The absolute high-pressure terminal pressure will then 
be 145 X:%4 = 3614 pounds and we will assume a high-pres- 
sure cylinder back pressure of 34 pounds. If there is one 
pound..loss of pressure between the cylinders, then the low- 
pressure initial witl Be 33 pounds. The low-pressure cylinder 
terminal pressure is then 145 — 16= 9.08; the point of cut- 
off is therefore at 9.08 -- 33 = .275 and the number of ex- 
pansions is I + .274 = 3.64. 

At first glance, this would seem wrong, as we have 4 ex- 
pansions in high-pressure cylinder and 3.64 expansions in 
low-pressure cylinder, making 4 X 3.64 = 14.56 total number 
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of expansions. This discrepancy is easily explained, as this 
latter figure indicates the useful expansion while, the former 
number (16) expressed the actual total number of expansions. 
The difference between the two is expansion into the receiver 
without doing any useful work and the loss caused by same 
is shown by the little triangle at the end of the high-pressure 
card in Fig. 1. 

In drawing these diagrams it was only the intention to 
show a way how to get at it without going into tiresome de- 
tails. When laying out correct diagrams, the areas of the 
piston rods and clearances should be taken into account and 
the proper compression curves should be shown. 

I do not see how the mechanical efficiency can be com- 
puted from a purely theoretical card, as this depends upon 
the friction of the engine. , 

The theoretical steam consumption can be computed from 
the low-pressure terminal pressure, which gives the weight 
per cubic foot of steam exhausted. This quantity multiplied 
by the volume swept through by the low-pressure cylinder 
per hour, gives the weight of steam per hour consumed. To 
this must be added a considerable percentage for steam loss 
which depends entirely on conditions and may run up to 30 
per cent. 

E. Orange, N. J. F. F. N. 
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and ANSWERS 


6% editer will bu 7'*d to receive from the resders of THE PRACTICAL EN- 








GINEER, suck quesuons relating te engineering tubjects, as may, from time 

te time, eccur te them. All q i and a shoulé be addressed to 
the editor and accompanied by the name and address of the writer, which will not 
be published, b . unless especially desired. It is the intention that questions 
shall be answered by the readers, and even though the editor may, from time to time, 
publish answers and questions, he especially desires the readers in such cases to 
contribute any further inf i ia with the points raised, that they 
may consider of interest. All q i and ived by the editor will be 

published, as far as practicable, but he reserves the right of editing or 
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Steam and Water Mixtures. Timber Beams. Specific 
Heat of Copper Ball. 
Epitor THE PRACTICAL ENGINEER: 

I would be pleased if you could help me with some problems 
which I cannot find any rules for: 

(1). If 16.7 pounds of steam at go Ibs. gauge pressure are 
mixed with 263 pounds of water at 43 degrees, what will be 
the final temperature of the mixture? 

(2). How many pounds of steam at 90 pounds absolute must 
be mixed with 260 pounds of water at 60 degrees in order 
that the temperature of the mixture may be 93 degrees? 

(3). The length of a round pine timber being known and 
the weight it must sustain, how is the diameter found? 

(4). I wish to find the temperature of my furnace. I took 
a ball of copper weighing 3 pounds and placed it in the furnace 
and after it was heated to the same temperature of the fur- 
nace, I quickly withdrew it and dropped it into a vessel con- 
taining 35 pounds of water at 44 degrees. The final tempera- 
ture of the water was 65 degrees. I have searched all my 
books to find a rule to work this but I cannot find any. Can 
you give me a rule? 

Warrensburg, Mo. a. A. S. 


(1). The formula for finding the final temperature of mix- 


tures depends upon the formula 
W(t’—t)=w(T—t’)+wH 





























in which 

W = weight of water. 

w = weight of steam. 

T = temperature of steam. 

t = original temperature of water. 

t’ = final temperature of the mixture. 

H = latent heat of evaporation. 

Since the final temperature of the mixture is required, the 
formula becomes 

Wt+w(T+H) 


cc 





W+w 
In the given problem, W = 263, w= 16.7, T = 331, t= 43 
and H = 880, then 
263 X 43 + 16.7(331 + 880) 


i 





263 + 16.7 
= 113.1 degrees, 
which is the final temperature of the mixture. 








(2). The formula for finding the weight of steam is as fol- 
lows: 
W(t’ —t) 
Vv=—_—_—— 
T—t+H 
in which W = 260, T = 320, t’ = 93, t= 60 and H = 888, 
then 
260(93 — 60) 





w= 
320 — 93 ++ 888 
or w= 7.69 pounds, which is the number of pounds of steam 
required to raise the 260 pounds of water from 69 degrees to 
93 degrees. 

(3). If the beam is not very long compared with the diam- 
eter, it will break by crushing if the beam is in an upright 
position. The formula for finding the diameter required when 
the load is known is 

r 

d? = ————_ 
7854 S ; 
in which P =total load in pounds and S = safe crushing 
strength which for wood, allowing a factor of safety of 10 
is 500 pounds, then 

P 
a2 = —————— = ——_ 
-7854 X 500 392.7 
or d=.0505 V/ P 

that is, find the square root of the load the beam is to carry and 
multiply the result by .o505. The result will be the diameter in 
inches. 


(4). The method for finding the temperature of the fur- 


nace depends upon the formula 
kw (T —t')= W(t’ —t) 
in which 
k = specific heat of copper = .0951. 
w = weight of copper ball. 
T = temperature of furnace. 
t’ = final temperature of water. 
= original temperature of water. 
W = weight of water. 
Or since the value of T is required, the formula becomes 
kwt’ + W(t’ —t) 





T= 
kw 
in which k= .0951, w= 3, t’ = 65, t= 44 and W=35; 
therefore, 
‘. 0951 X 3 X 65 + 35(65 — 44) 





0951 X 3 
18.544 + 735 
= ————_ = 2641 degrees, 
2853 
which is the temperature of the fire—[Ed.] 
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Horse Power and Heating Surface of Boiler. 
EpitoR THE PRACTICAL ENGINEER: 

I have two horizontal tubular boilers, each 60 inches in 
diameter and 16 feet long, containing 44 4-inch flues, 16 feet 
long; shell of boiler is °/,,-inch thick, homogeneous fire-brick 
steel, 60,000 pounds tensile strength; heads of boilers, 14-inch 








> es TH wae | TH Oe 





February, 1906. 


THE PRACTICAL ENGINEER. 


; 25 





thick of flanged steel. Each boiler is made of two sheets with 
seams placed above the fire line and breaking joints. All 
horizontal seams are double riveted, the rivets being 2 inches 
from centre to centre for double riveting and 114 inches for 
single riveting. Each boiler has an elliptical man-hole in the 
front head under the tubes and one in the back head over the 
tubes. Each boiler has a dry pipe in place of dome. 

The boilers were tested at 100 pounds hydraulic pressure 
and approved by the Hartford Company. Safety valve is set 
at 75 pounds. The area of the grate bars 22.5 square feet. 
What is the horse power and heating surface of each boiler? 

A. W. 

Each boiler of the above size will have a nominal capacity of 
65 horse power and a heating surface of 975 square feet.— 
[Ed.] 
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Method for Feeding Boiler Compound. 
Epitork THE PRACTICAL ENGINEER: 

Being a reader of your valuable paper and seeing the 
troubles of engineers answered, I thought I would write and 
ask you if there is any way to feed boiler compound between 
the pump valves and boiler. We have two separate pumps on 
one line, one being used for washing and other things, and I 
can’t put the compound in the feed line before it gets to the 
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Arrangement for introducing Compounds into Boilers 


boiler pumps. I have tried a small tank but it doesn’t all seem 
to go in and I don’t care to waste it. Perhaps you or some 
brother engineer can explain the best method of feeding it 
under boiler pressure. ; 
Pittsburg, Pa. W. M. 
One arrangement for doing this is shown in the accom- 
panying sketch. The feed pipe is broken between the pump 
and boiler and the two tees, T and T’, and valve D are put 
in. Suitable pipes and valves are connected at T and T”’ so 
that the feed water can be by-passed by closing the valve D. 
A reservoir at A can be made of pipe and fittings as shown. 


Tank K is provided for mixing the compound. The operation 
of the arrangement is as follows: 

The reservoir A is filled from tank K by opening valve H 
and the pet cock L and closing valves E and F and the pet 
cock M. When A is filled, the valve H and the pet cock L are 
closed and the valves E and F opened. By closing the by- 
pass valve D, the feed water from the pump is forced through 
reservoir A, forcing ahead of it the compound into the boiler. 
When all the contents of A have been introduced into the 
boiler, valve D can be opened and valves E and F closed and 
the process of filling reservoir A from tank K can be repeated. 
Before filling reservoir A with compound, pet cock M should 
be opened to allow the water to run out, valve H being closed 
and the upper pet cock L opened to allow air to enter. 
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Examination Questions. 
EpitorR THE PRACTICAL ENGINEER: 

In a recent examination for higher grade license, the fol- 
lowing questions and examples were asked, which I would 
like to have you explain, giving rules: 

1. A boiler is 48 inches in diameter and has double-riveted 
longitudinal seams. What is the shearing strain on rivets, 
if the boiler pressure is 80 pounds? 

2. A boiler 6 feet in diameter has a segment whose base is 
56 inches and whose height is 18 inches, braced with 10 braces 
each having an allowable tensile strength of 6000 pounds. 
What is the safe pressure? 

3. In a compound engine, the dimensions of the high-pressure 
cylinder are 8” x12”, cut-off 1/,-stroke; dimensions of low 
pressure 12” x 12”, cut-off 14-stroke. How many expansions do 
you get? 

4. An engine with a 36-inch stroke has a valve travel of 4 
inches. How much lap is required to cut-off at 14-stroke? 

5. With the intermediate cylinder of a triple expansion en- 
gine doing most of the work, how can cut-off in either cylinder 
be regulated to balance the load? 

6. Why is steam worked expansively ? 

New York City. R. E. M. 

1. The strain on any longitudinal seam of a cylinder boiler 
is proportional to the steam pressure and diameter of boiler. 
In the given case, the diameter of the boiler is 48 inches and 
the boiler pressure is 80 pounds, so that there is a total shear- 
ing strain on the rivets of 3840 pounds per unit length. 

2. The area of a segment can best be obtained by referring 
to the accompanying table. The value of Q in the table is the 
ratio of the height of the segment divided by the diameter and 
the area represents the area of a segment with the same pro- 
portions, whose diameter is unity, so that if this unit area is 
multiplied by the square of the diameter of the circle in ques- 
tion, the area of the segment is obtained. 

In the given problem, the diameter is 6 feet or 72 inches and 
the height of the segment is 18 inches; Q = 18 + 72 = 0.25 
and by reference to the table, the area of the segment for a circle 
with unit proportions is .1536. Multiplying this by the square 
of the diameter, the area of the segment to be braced becomes: 
72 X 72 X .1536 = 796.24 square inches. Since there are 10 
braces, each having an allowable tensile strength of 6000 
pounds, 60,000 pounds is the total allowable strength of the 
braces, and dividing by 796.24, the number of square inches to 
be braced, gives 75 pounds per square inch as the safe working 
pressure. 
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3. The volume of the high-pressure cylinder is to the vol- 
ume of the low as the square of their diameters or, as 64 is to 
144; that is, the low-pressure cylinder contains 2.25 more vol- 
ume than the high-pressure cylinder, and since the engine cut- 
off is at 14-stroke, the number of expansions of’ the steam is 
2.25 X 2 = 4.5 expansions. 


AREA OF SEGMENTS OF CIRCLES 





Oo Area Q Area- Q Area Q Area 


.100 |.0409 | .205 |.1158 | .805 |.2028 | .405 |.2988 
.105 |.0489 | .210 |.1199 | .810 |.2074 | .410-|.8032 
"110 |:0470 | .215 |.1248 | .815 |.2120 | .415 |.8081 
.115 |.0502 | .220 |.1281 | .820 |.2167 | .420 |.3180 
:120 |.0534 | .225 |.1928 | .825 |.2218 | .495 |.3180 
"125 |.0567 | .230 |.1365 | .880 |.2260 | . 
"180 |.0600 | .285 |.1407 | .885 |.2807 | .485 |.3279 
1135 |.0684 | .240 |.1449 | .340 |.2255 | .440 |.3328 
.140 |.0668 | .245 |.1492 | .345 |.2403 | .445 |.8878 
.145 |.0708 | .250 |.1536 | .850 |.2450 | .450 |.8428 
-150 |.0739 | .255 |.1579 | .855 |.2498 | .455 |.3478 
(155 |.0775 | .260 |:1623 | .360 |.2546 | .460 |.8527 
:160 |.0811 | .265 |.1667 | .865 |.2594 | .465 |.3577 
1165 |.0848 | .270 |.1711 | .870 |.2642 | .470 |.3627 
.170 |.0885 | .275 |.1755 | .875 |.2690 | 475 |.3677 
.175 |.0923 | .280 |.1800 | .880 |:2739 | .480 |.8727 
:180 |.0961 | .285 |.1845 | .385 |.2787 | .485 |.3777 
:185 |.1000 | .290 |.1891 | .390 |.2886 | .490 |.3827 
.190 }.1039 | .295 |.1936 | .395 |.2885 | .495 |.3877 
.300 |.1982 | .400 |.2984 | .500 |.8927 





























4. This question cannot be answered unless the angle between 
the crank and the eccentric or the port opening is known. It 
can be worked out, however, by means of the accompanying 
diagram. Since the valve travel is 4 inches, the eccentricity 
is two inches, and if the angle of advance is assumed to be 60 
degrees, cut-off will take place at 14-stroke if the lap is one 
inch, but the engine will have too much lead. If the angle of 
advance is taken as 45 degrees, there will be a trifle over 136- 
inch lap required but it would not give the engine any lead. 
About 50 degrees angular advance with a 114-inch lap would 
give the required cut-off at 14-stroke and about the right 
amount of lead, the maximum amount the port would be opened 
in this latter case would be %-inch. 

5. To decrease the horse power of the intermediate cylinder, 
make cut-off earlier in the intermediate cylinder and cut-off 
earlier in the low-pressure cylinder. The effect of cutting off 
earlier in the low-pressure cylinder is to raise the receiver pres- 
sure, thus raising the back pressure in the intermediate and 
decreasing the horse power in that cylinder. 

6. Steam is worked expansively because it is the most eco- 
nomical way of depriving it of its energy. 
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When the Crank is at 90 Degrees, how Far has the 
Piston Traveled? 
Epitor THE PracTicAL ENGINEER: 

Please answer this little discussion by sketch and figures 
if your space will allow: “If an engine is on the head end of 
its stroke and moves forward until the crank pin is at the top 
or 90 degrees from the centre line of motion, how far along 
the stroke has the piston traveled?” A said 54; B said 1%. 
Which is right? 

Manayunk, Phila. oF 

This whole subject is based upo. .hat is termed the angu- 
larity of the connecting rod. If it were possible to construct 
an engine with an exceedingly long connecting rod, then the 


distance which the piston would move would approximate 
half the stroke, when the crank is at right angles to centre 
line of engine. This never exactly happens unless the con- 
necting rod is infinitely long or a yoke connection is employed 
_ between the crank and connecting rod. B is therefore never 
correct when discussing engines that are actually built and 
in use today. A is correct only when the dimensions of the 
crank and connecting rod of a particular engine should happen 
to bring it to that point. 

Referring to the accompanying illustration, it will be seen 
that while the centre line of the travel of the crosshead CC, 
which represents mid-stroke, is shown, the actual position of 
the centre line of the crosshead is in advance of that line and 
is shown by the line passing through M and is represented as 
being the distance + from the beginning of the stroke. Just 
how far + is from the beginning of the stroke depends upon 
three quantities: the length of the connecting rod, the radius 
of the crank and the angle the crank makes with the centre 
line of engine. 

In the given figure, 1 = M = length of the connecting rod, 
r= ON = radius of the crank, B= angle the crank makes 
with centre line of motion, A=angle the connecting rod 
makes with centre line of engine and depends upon the values 
1 and r; x=distance the piston has moved from the end 
of the stroke and n=ratio of the length of the connecting 
rod to the radius of the crank. 






¢ 
Centre Line = ! Actual Position 
of Travel —* | when Croak is at 90° 








Position of Piston when Crank makes an Angle of 90 Degrees 


It can easily be proved by trigonometry that the value of + 

bears the following relation to 1, r, A, B, and n; that is 
x=r(1—cos B)-+ n(1—cos A) 

In practice, the value of (n =1~r) varies from 4 to 8, and 
since we have the value of B given as go degrees, the value of 
x for the five values of n can be found. 

Assume n= 4, then x = .63 of the stroke. 

“ n= . cc x= 61 “ ity 

a=6, “ zap 
n=7, “ x=.57 
a=x8, ~*~ xox 
That is, in practice, the position of the crosshead will vary 
from .63 of the stroke to .56 of the stroke when the crank 
makes an angle of 90 degrees with the centre line of the engine. 

Since 5gths is .625, it can be seen that party A is only cor- 
rect in the discussion when the length of the connecting rod is 
a trifle longer than four times the radius of the crank.—[Ed.] 


“cc “cc 
“cc “cc 


“ ¢ 
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Riveted Joints. 
EpitoR THE PRACTICAL ENGINEER: 
Please describe a lap joint and a butt strap joint. 
Sault Ste. Marie, Mich. E. B. 
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The description of lap joints and butt strap joints will 
be found on pages 6 and 7, September, 1905, issue of THE 
PRACTICAL ENGINEER.—[ Ed. ] 
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Setting Harris Corliss Valves. 
Epitor THE PractTicaAL ENGINEER: 

I have a Harris Corliss engine which was built about ten 
years ago, but I do not know how to set the valves. Will you 
kindly explain through the columns of your valuable paper? 

Chicago, Ill. G. M. R. 

The type of releasing mechanism used on the Harris Corliss 
engine about ten years ago is shown in the accompanying illus- 
tration. It consists of the bell crank E, which carries the pawl 
e mounted on a pin. A is the drop lever which carries a short 
spindle at its lower extremity, to one end of which is carried 
the collar B and to the other end the curved lever DD. The 
ends of this curved lever ride on the knock-off cam C. 

When the releasing mechanism occupies the position shown 
in the accompanying illustration, the pawl e has just engaged 
with the lever B and the bell-crank lever E is being drawn 
in the direction of the arrow by the wrist-plate, thus carrying 
the drop lever along with it and opening the valve. The 
pawl e remains engaged with B until the right-hand trip lever 
DD strikes the front of the cam and the other end reached the 
point M. At this point the catch block B is turned, thus re- 
leasing the drop lever and valve. 

For setting the valves, radial lines showing the opening or 
working edges of the ports and valves will be found on the 
back bonnet side of cylinder and back end of valves. For the 
steam ports, a mark on the cylinder will be found coinciding 
with that edge of the port towards the end of the cylinder 
and a mark on the back end of the valve coincides with the 
edge of the valve towards the end of the cylinder. The lap 
movement of the steam valve is towards that end of the 
cylinder in which the valve is located. 

The exhaust valve covers or works over the opening from 
the valve chamber into the exhaust chest and the opening 
edge is that side of the opening towards the centre line of the 
cylinder, and has its coinciding mark upon the cylinder. The 
mark on the back end of exhaust valve shows its opening edge. 
The wrist plate is located central between the four ports on 
the front bonnet side of the cylinder, and has marks on the 
upper side of its hub showing the extremes of its travel and 
its centre of motion. 

To set the valves, place and hold the wrist plate on the 
centre mark and by the adjusting threads for shortening and 
lengthening the valve connections, set the exhaust valves at 
the point of opening and lap the steam valves from 14” to 34”, 
according to the size of the engine, the smaller amount for small 
cylinders and the larger amount for large cylinders. 

Now, connect the wrist plate and eccentric and with the 
eccentric loose on the shaft, roll it over and note if the wrist 
plate vibrates to the marks of extreme travel on the upper side 
of the hub. Adjust at the screw and socket in the ,eccentric 
rod, to make it vibrate to the marks. Now place the crank upon 
either dead centre and roll the eccentric in the direction the 
engine is to run enough more than a quarter of a revolution, so 
as to show an opening of the steam valve nearest the piston of 
from 7/,.” to 4”, as required. This port opening at the centre 





is called lead and more is required in high-speed engines than 
in slow-speed engines, other things being equal. 

Now, tighten the set screw in, the eccentric and turn the 
engine shaft over in the direction it is to run and note if the 
other steam valve is set relatively the same; if ‘not, adjust 
by shortening or lengthening its. connection. 





Harris Engine Releasing Gear. 


To adjust the cam rods, have the governor balls resting upon 
the stop motion pin; then move and hold the wrist plate to 
one extreme of its throw, and adjust the cam rod for the steam 
valve, which is now wide open, so as to bring the steel cam 
on the cam collar in contact with the circular arm of the cut- 
off hook; move the wrist plate to the other extreme of throw, 
and adjust the other cam rod in the same manner. 

To test the correctness of the cut-off, block up the regulator 
to about medium height and with the eccentric connected to 
wrist plate, roll’ the engine shaft slowly in the direction it is 
to run, and when the cut-off hook is detached by the cam, stop 
and measure upon the guide the distance travelled by the cross- 
head; then continue the revolution of the shaft and note on 
the guide when the other steam valve is tripped. If cut-off is 
equalized, then the distance travelled on the guides from each 
end of the stroke should be the same. If not the same, adjust 
the cut-off rods until the points of cut-off measure alike —[Ed.] 
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Method for Raising Steel Stacks Wanted. 
Epitor THE PRACTICAL ENGINEER: ; 

I would like to hear from some of the boys on the best 
methods of raising steel stacks, say 30 to 40 inches in diameter 
and from 60 to 70 feet high, with diagrams of apparatus used ; 
stacks to be set either on smoke box or brick base outside. 

Prescott, Wis. can 
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Reinforcing Rings. 
Epitor THE PRACTICAL ENGINEER: 

I would like to ask W. H. F., of Crawford, N. J., how he 
figures the width of a man-hole reinforcement ring in his 
formula published in the December issue of THE PRAcTICAL 
ENGINEER? I would like to know what style of man-hole his 
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formula applies to? Is it applicable to the flat head or to the 
flange head? I wish to thank W. H. F. for his formula and 
trust he will explain it in an early number. 

Since I now have a rule for finding the width of a man-hole 
reinforcement ring, I should like to have a rule for finding the 
thickness. Will some reader contribute one? 


Dayton, Ohio. W. E. B. 
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Correction to Condensing Problem. 

A slight error was made in the calculation of the question 
asked by M. O. N., of Minneapolis, on page 26, January issue. 
The calculation should be: 

13,580 (120 — 52) = 960 (177 — t’) + 960 X 990 
13,580 X 68 = 169,920 — g6ot’ + 950,400 
923,440 = 1,120,320 — 96ot’ 
g6ot’ = 196,880 
t’ = 205 degrees. 
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Testing Engines for Steam Leakage. 

In order that all engine tests shall be made according to 
some standard, the American Society of Mechanical Engineers 
have recommended the following rules for testing steam engines 
for leakage: 

“The method of testing the valves and pistons for leakage in 
a Corliss engine or one in which the admission valves can be 
operated independently of the exhaust valves is as follows: 
Close the two steam valves, open the two indicator cocks and 
admit a full pressure of steam into the chest by opening the 
throttle valve. The movement of the starting bar, first one 
way and then the other, so as to close one exhaust valve and 
then the other, causes the leakage through the steam valves 
to escape fro mthe open indicator cock, where it becomes 
visible. The quantity of leakage is judged by the force of the 
current of steam blowing out. ; 

“To test the exhaust valves and piston, the best method is to 
block the flywheel so that the piston will be at a short distance 
from the end of the stroke and turn on the steam. The leak- 
age escapes to the exhaust pipe and can be observed at the 
open atmospheric outlet. If the outlet is not visible and there 
is a valve in the exhaust pipe, this can be shut and the indicator 
cock opened, thereby deflecting the steam which leaks and 
causing it to appear at the indicator cock. In the case of a 
condensing engine where no atmospheric pipe is provided, and 
there is no opening that can be made in the exhaust pipe in 
front of the condenser, some idea can be obtained in regard 
to the amount of leakage by observing how rapidly the con- 
denser is heated. It is well to make these tests with the piston 
in different positions, so as to cover the whole range of the 
length of the stroke. 

“Another more approximate method of testing leakage is 
called the ‘time method.’ Instead of observing the steam that 
actually blows through the valves or piston to be tested they 
are subjected to full steam pressure, and when the parts are 
thoroughly heated the throttle valve is shut and the length of 
time observed which is required for the pressure to disappear. 
In testing the piston and exhaust valves the flywheel is blocked 
down as before, and, preferably, an indicator is attached and 
a line drawn on a blank card at intervals of, say, one-quarter of 


a minute after the valve is shut, thereby making a record of 
the fall of the pressure. In a tight engine the fall of the 
pressure is slow, whereas in a leaky engine it is sometimes 
very rapid. The relative condition of the engine as compared 
with a tight engine must be judged by an observer, who must, 
of course, have had experience in tests of this kind on engines 
in various conditions. 

_ “The leakage of a piston can always be determined by re- 
moving the cylinder head and observing what blows through 
the open end with the pressure of steam behind it. The ad- 
vantage of the ‘time method’ is that it saves the labor and time 
required in removing the cylinder head and replacing it, which, 
in cases of large engines, is considerable. 

“Leakage tests of single-valve engines cannot be made as 
satisfactorily as those of the Corliss type and other four-valve 
engines. The best that can be done as regards the valve is to 
place it at or near the centre of its travel, covering both ports, 
and then make the test under full pressure. The valve and 
piston can be tested as a whole by blocking the flywheel and 
opening the throttle valve in the same way as in other engines. 

“In testing compound engines for leakage, the work is some- 
what simplified in case of any one cylinder, as compared with 
a single engine. For example, leakage of the high-pressure 
cylinder can be revealed by opening the indicator cock on the 
proper end of the low-pressure cylinder, the steam valve of 
that cylinder being open. The test of leakage of the low-pres- 
sure exhaust valves and piston when the ‘time method’ is used 
can be based on the indications of the receiver gauge instead 
of using an indicator. In that case the fall of the pressure due 
to leakage is read directly from the gauge. 

“The tests thus far referred to are qualitative and not quan-: 
titative. It is practical in some cases to determine the quantity 
of leakage under any set of conditions by collecting the steam 
which passes through, condensing it and weighing it. This 
can be readily done when there is a surface condenser, and it 
can be done in the absence of such a condenser by attaching 
a small pipe to the exhaust and carrying the steam which 
escapes into a-tank of water and condensing it. How much 
dependence can be placed upon the results of such a quantita- 
tive test as showing the actual quantity of leakage which occurs 
when the valves and pistons are in motion must be left to the 
judgment of the person who makes the test. 

“When full information is desired it is well to test the valves 
and pistons in several different positions so as to cover the 
whole range of action. In Corliss engines the leakage of the 
piston with the engine in operation can be observed by re- 
moving the cylinder head, disconnecting the steam and exhaust 
valves at the head end and setting the engine to work with 
steam admitted at the crank end.” 
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Jenkins Bros. Extra Heavy Valves. 

The use of pressures above 150 pounds has demanded the 
use of valves which will be perfectly safe under those high 
pressures ‘and at the same time fulfil their proper functions. 
To answer this demand, Jenkins Bros. are manufacturing not 
only extra heavy brass valves up to 3 inches, but have re- 
cently placed upon the market their extra heavy iron body 
valves which are made in sizes from two and one-half to 
twelve inches inclusive. 
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The extra heavy brass valves are manufactured in globe, 
angle, check and “Y” patterns, screwed or flanged. They are 
designed for 300 pounds working steam pressure, tested to 
800 pounds hydraulic pressure and are made from durable 
steam metal. They are fitted with removable seat rings and 
have more powerful threads on the spindles. For hydraulic 
‘work they can be used on pressures up to 1000 pounds. 

The extra heavy iron globe and angle valves are made with 
even more care, owing to their larger size, the globe valve of 
this design being shown in the accompanying illustration. 
Strength and rigidity have been carefully considered in their 
design and are guaranteed to stand a working steam pressure 
of 250 pounds. Before leaving the factory, each valve is 
tested with 800 pounds hydraulic pressure. In sizes larger than 
five inches they are supplied with a by-pass, which is cast inte- 
gral with the body, if desired. All extra heavy iron body 
flanged valves are fitted with the manufacturers’ standard for 
extra heavy flanges and the drilling is in accordance with this 























Jenkins Bros. Extra Heavy Flanged Globe Valve 


standard unless otherwise ordered. It is advisable to use 
flanged valves on all sizes above seven inches. For further 
information, address the manufacturers, Jenkins Bros., 71 
John St., New York City. 
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Goetze’s Elastic Profiled Copper and Asbestos Gaskets. 

As the use of high temperature and superheated steam has 
been increasing and as high water and air pressures are be- 
coming more common, there has been a demand for a packing 
which is safe and reliable. | 

One of the latest packings which is being made for that 
class of service is the Goetze packing, shown in the accom- 
panying illustration. Its particular constructive feature lies 














in the fact that rubber and lead have not entered into its 
make-up, but it consists of a combination of profiled and cor- 
rugated copper gasket and asbestos packing. 

The packing is made in two styles as shown, one style mak- 





Goetze Copper and Asbestos Gaskets 






ing use of a double copper gasket with an asbestos lining be- 
tween, while the other style uses corrugated joining rings with 
asbestos lining. The former style finds its best use on lines of 
pipe where high pressure and superheated steam are used, 
while the latter style is used where there are likely to be any 
sudden changes of temperatures and can be used between sur- 
faces which are raw and unmachined. 

These packings have been used on long lines of pipe with 
pressures up to 225 pounds, in many factories and navy yards 
in Europe and at the recent Dusseldorf Exposition they were 
used with marked success on all the main steam pipes. They 
were also in use on steam, water and air pipes in the power 
plant at the St. Louis Exposition and were reported to give 
satisfactory service. For further information, address Fred- 
erick Goetze, 723 E. 141st St., New York City. 
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American Boiler Flue Cleaner. 

A unique device for boiler room economy which has been 
put upon the market within the past year is shown in the ac- 
companying illustrations and it is said to have met with 
hearty approval and acceptance wherever it has been intro- 
duced. It is in the form of a permanent equipment for steam 
power boilers of the fire tube type and has been designed to 
meet three of the most important requirements of the boiler 
room, viz.: Reduction of fuel consumption, increase in evap- 
oration of the boiler and reduction of labor required for clean- 
ing flues. 

This device, which is known as the American Boiler Flue 
Cleaner, differs radically from other types of flue cleaners in 
that it is designed as a permanent attachment to the boiler 
and therefore ready to do its work at any time. By simply 
turning a valve, every tube in the boiler is said to be thoroughly 
scoured out in five minutes by a blast of dry steam and air, 
while the boiler is under full pressure and operation. By its 
use, the tubes can be cleaned out every day, which is usually 
done for five minutes at the end of the day’s run or in the 
morning. The steam that is required is reduced and regulated 
by gauges. 

The accompanying illustration, Fig. 1, shows one of these 
equipments installed inside of a front combustion chamber and 
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Fig. 2 shows the, method: of connection. From a header at- 
tached to the boiler head, pipes hang in front of each vertical 
row of tubes with a syphon jet opposite each tube so placed 
as to be far enough out from the tubes as not to interfere with 


mn Se 











the passage of gases, and the entire apparatus is adjusted to 
swing up out of the way when necessary. 

The construction of the jets is shown in Fig. 3. They are 
made of brass, which does not corrode, and are removable. 
The steam is sprayed from several openings to cover the entire 
inner surface of the tubes. These jets are constructed for 
syphon action so as to draw in the air with the steam with 
sufficient force to clean the entire length of the fire tubes. 
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Fig. 2 


As shown in Fig. 1, the connection is made on outside front 
of the boiler from a dry steam line by three feed pipes con- 
nected between the header and a three-way cock. When the 
handle of this cock is turned one notch, the first section of 


tubes is blown; the second turn blows the next section and 
likewise the third section is blown. No cold air is, therefore, 
admitted to the boiler tubes, as the combustion chamber doors 


are never opened. 


Fig, 3 


The American Cleaner has been installed in a number of 
large plants, where it is said to be giving excellent satisfaction. - 
Further information can be obtained by applying to the manu- 
facturers, The American Boiler Flue Cleaner Co., Broad St., 
Bank Building, Trenton, N. J., or to their New York agents, 
Wilkinson & Hackett, Temple Court Building, Beekman and 
Nassau Sts., New York City. 


£). 
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Book Reviews. 

Modern Machine Shop Construction, Equipment and Man- 
agement, by Oscar E. Perrigo. Size, 744x 10%. 32 chap- 
ters, 340 pages and 200 engravings. Published by Norman W. 
Henley Publishing Co., 132 Nassau St., New York City. Price, 
$5.00. 

The aim and object of the author in publishing this book 
was to produce a work suitable for the practical and everyday 
use of architects who design, the manufacturers who build, 
the engineers who plan and equip and the superintendents who 
organize and direct. 

The first part of the book takes up the selection of the site 
upon which to build, describes the different kinds of soils that 
may be encountered and how they are dealt with; the dif- 
ferent kinds of foundations used and how to construct them; 
the various methods of building construction of stone, brick, 
steel, iron and wood taken up separately as to the floor, the 
walls, the roof, etc. Then the power house, chimney stack, 
heating and ventilating system, the lighting system and methods 
of power transmission. The second part of the book is devoted 
to the equipment of the plant and the third part pertains to 
the management of the modern machine shop or manufacturing 
plant. 
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The book is exceedingly well written, in an easy flowing 
style, and the illustrations are executed with exceptional clear- 
ness, so that it should be a valuable addition to the library of 
any practical man seeking information along these lines. 


) 
vv 





Practical Talks on Electricity, by William Baxter, Jr. Size, 
444x614. 47 chapters, 360 pages and 230 illustrations. Pub- 
lished by the Engineer Publishing Co., Chicago, Ill. Price, 
$2.50. 

For the practical man or operating engineer who wants to 
learn about the electrical machinery used around a power 
plant, such as dynamos, motors, switchboards, storage batteries, 
motor controllers, measuring apparatus, etc., the above book 
should command consideration. The book is divided into two 
parts, the first part being devoted to the principles and con- 
struction of dynamos and switchboards, and the second part 
to the care and management cf dynamos and motors. Among 
the subjects taken up are magnetism, commutation, types ot 
dynamos, winding of armatures, connections for switchboards 
and generators, care and management of electrical machines, 
grounds and short circuits, methods of testing and storage 
batteries. ; 

The book has one particular objection and that is, the method 
of indexing. The index for the first part falls in the centre 
of the book, while the index for the second half falls in the 
back of the book. This somewhat lessens its usefulness as a 
reference book and in later editions it should be made to con- 
form with the usual practice. 


4). 





Practical Pattern Making, by F. W. Barrows. Size, 5x 71%. 
325 pages and 150 illustrations. Published by the Norman W. 
Henley Publishing Co., 132 Nassau St., New York City. 
Price, $2.00. 

This book is a thoroughly practical work in reference to the 
methods of making patterns. It is written by a pattern maker 
of thirty years’ experience and contains information on pattern 
making and pattern makers in general; also a detailed descrip- 
tion of the necessary materials and how to use them. The 
tools used, both hand and machine, are then described, there 
being special chapters on the lathe, the band saw and circular 
saw, with examples of work which may be done on these ma- 
chines. There is a complete section of the book devoted to 
illustrated examples of wood and metal pattern work, gating 
and plate work. The work is completed by a chapter on pat- 
tern shop mathematics and a chapter on the cost, care and 
inventory of patterns. 

As the author wisely says, he is not a believer in long dis- 
tance instruction in pattern making, but the book contains 
many useful facts that are necessarily of great importance to 
any man taking up that trade. It is concisely written and well 
illustrated and can be read with profit by anyone who is at all 
interested in pattern making or its allied trades. 


4) 





Business Methods in the Engine Room. 

An interesting lecture was recently given before Chicago 
Association N. A. S. E., by James S. Folsom, Chief Engineer 
of the Chicago U. S. Federal Building, the subject of the lec- 
ture being: “Business Methods in the Engine Room.” Mr. 
Folsom believes that the day has gone by when the engineer 
can afford to devote himself only to the oil-can and monkey- 





wrench. He is a strong beliéver that an engineer should also 
be more or less of a manager or business man. Among the 
important things which he thinks it is necessary for an en- 
gineer to have is a complete series of log sheets, such as a 
boiler room log, engine room log, pump log, refrigerating 
machine log, pressure log, temperature log, requisition and 
time sheets, etc., the number and kind depending upon the 
kind of plant. 

‘Mr. Folsom then gave many interesting examples of the 
value of keeping all records around a power plant, especially 
the record of each individual machine. Mr. Folsom, himself, 
keeps an account of each machine in his plant and he can tell 
exactly what each machine cost, how long it has run, how 
many repairs have been made and the cost of same since the 
machine was installed; all of which has proved itself to be a 
most valuable system. 

The value of being a business man, Mr. Folsom said, can 
best be illustrated by one of his experiences, where the ques- 
tion came up as to whether it would be advisable to use in- 
candescent lamps costing 18 cents or 14 cents. The owner of 
the plant naturally thought that the 14-cent lamp was the 
cheaper and it was up to him to prove differently. It was 
shown that the 14-cent lamp consumed 3.5 watts, while the 
18-cent lamp consumed 3.1 watts per candle. Figuring the 
cost of power at 2.1 cents per kilowatt hour, he showed the 
proprietor that not only was the 18-cent lamp as cheap as the 
14-cent lamp, but as the cost was saved in the power rather 
than in the lamp and as the engines were overloaded, he was 
the gainer by relieving the engines and generators of their 
excessive load. 

The whole lecture was full of good illustrations and Chicago 
Association spent one of their most profitable educational even- 
ings in listening thereto. 





Lehigh Council. 

On January 3d, Supreme Chief Engineer Hiram Trout in- 
A. O. S. E., of Allentown, Pa.: 

Chief Engineer, Killian Engler; First Assistant, Wm. 
Comer; Recording and Corresponding Engineer, A. P. Dreis- 
bach, 728 Chew St.; Financial Engineer, A. J. Strauss; Treas- 
urer, John Burley; Chaplain, Joseph Gaven; Senior Master 
Mechanic, Chas. A. Dreisbach; Junior Master Mechanic, 
Solomon Fehnel; Inside Sentinel, George Shoemaker; Out- 
side Sentinel, Edmund Brader. 

Lehigh Council now has 115 members. Ten new ones were 
installed during the past term and only two suspended. It is a 
splendid organization and considering that it is located in a city 
of but 40,000 inhabitants, it may be classed as one of the most 
successful engineers’ organizations in the country. 


(). 
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Interesting N. A. S. E. Lectures. 

The educational work of the N. A. S. E. has been greatly 
improved this winter by the addition of a number of able 
lecturers who are visiting the various associations within their 
circuit. One of the latest additions to the ranks of these lec- 
turers is John H. Foote, of McLeod & Henry Co., who has 
been giving a series of talks on boiler door arches and fire box 
blocks to the engineers in the East. Each association visited 
“want to say to him” that his “talk mixture” has no equal and 
that he is “it” in the lecturing line. 
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EDITED BY THE ADVERTISING MANAGER 


The Thompson Damper Regulator has the 
power to move the damper or dampers in both 
directions by water pressure, and is not of 
necessity wide open or shut. It will close or 
open the damper or dampers on a variation of 
one pound of steam; or will make a partial 
stroke in either direction and stand at any 
intermediate point between the open and closed 
positions. One of these regulators will govern 
from one to twenty boilers by working as many 
individual dampers, or one or more main 
dampers. This regulator is more fully de- 
scribed in a circular issued by the makers, 
Richard Thompson & Co., 126 Liberty St., New 
York. 





A booklet describing. the American Boiler 
Flue Cleaner will be mailed free to any engineer 
or steam user mentioning THE PRACTICAL EN- 
GINEER. Address, The American Boiler Flue 
Cleaner Co., 508 Broad Street, Bank Bldg., 
Trenton, N. J. 





That good things often come in small pack- 
ages is proven in a little booklet issued by the 
Ohio Blower Co., Michigan St., Cleveland, 
Ohio. The booklet in question is not large, as 
booklets go, but it is compact, interesting and 
even instructive, for it discusses separators 
sensibly, giving “reasons why” and telling about 
sizes, capacities, prices, forms of construction, 
shipping and other things concerning the 
Swartwout Steam Separator. It is neatly 
printed in colors and artistically illustrated. 
It is worth while to write for a copy. Address 
as above. 

One of the finest methods for keeping check 
on the record of a power plant is to use record- 
ing gauges, which tell their story with unerring 
accuracy. The American Steam Gauge and 
Valve Mfg. Co., of 208 Camden St., Boston, 
Mass., are making a specialty of their combined 
pressure and recording gauges, which are al- 
ways accurate and never sleep. They record 
positively and accurately all pressures on a 
chart, which can be filed for reference and 
which shows up clearly any waste of steam or 
fuel. When writing for a catalogue mention 
THE PRACTICAL ENGINEER. 








Readers who are interested in injectors or 
lubricators of an improved pattern should 
write for a copy of the new catalogue recently 
issued by the Ohio Injector Co., 2128 Main St., 
Wadsworth, Ohio. 





A power plant, like any other enterprise, is 
economical or extravagant according to the 
manner in which the details are managed. It 
is the small things that count. The cost of 
lubrication may not seem great, but if that 
cost can be reduced fifty per cent., or even ten 
per cent., the saving will be considerable in a 
year. It is claimed that the Sterling Force 
Feed Lubricator will show a large saving over 





any other method of applying oil to bearings 
and the claims of the makers are supported by 
some convincing proof given in their finely-il- 
lustrated catalogue, a copy of which they will 
mail to anyone interested. Address, Sterling 
Lubricator Co., 3 Frank St., Rochester, N. X. 





The Buckeye Boiler Skimmer Co. have re- 
cently sent us eight letters which they re- 
ceived from users of the Buckeye Boiler Skim- 
mer. All these letters are from reliable con- 
cerns and all speak highly of the skimmers as a 
means of keeping boilers clean. This makes the 
second lot of testimonials that this Company 
has sent us recently to prove what their skim- 
mers are doing in actual practice. Copies of 
these letters and a large catalogue showing 
the skimmers applied to various types of boilers 
will be sent to anyone interested. Address, 
Buckeye Boiler Skimmer Co., Colburn Ave., 
Toledo, Ohio. 





C. A. Dunham Co., Marshalltown, Iowa, re- 
port a very rapid increase of sales for the 
Steam Trap which they manufacture. Their 
product seems to meet the requirements of the 
most severe services in a way that leaves noth- 
ing to be desired. 

This concern have given considerable atten- 
tion to the manufacture of a Cast-iron Trap for 
Low pressure or Vacuum Heating work—some- 
thing that would give a positive valve move- 
ment regardless of the variations in pressure. 

They maintain a corps of engineers whose 
services and advice are at the disposal of their 
customers, and anyone contemplating a change 
or improvement where traps will be required 
will do well to write to them. 





Lippincott Indicators seem to be in demand. 
The Company states that they recently de- 
livered to the Wells-Fargo Co. a shipment 
which comprised indicators for Alaska, Canada, 





NEW EDITION 
Care and Management of 


Electric 
Power Plants 


By NORMAM H. SCHNEIDER 


thoroughly revised and enlarged, with many 
new diagrams, tables and 137 new illustrations. 


A practical book for the practical man, 
containing a fund of valuable information for 
those who have to do with Electric plants. 

Among others there are chapters on 

Storage Batteries 

Standard Wiring 
Switchboards and Instruments 
Incandescent Lamp Testing 


294 Pages 203 Illustrations 
Handsome Full Limp Leather, . $2.50 
Cloth, ae SE Nea $1.50 


Spon & Chamberlain 


123 P. E. Liberty St., New York 























Hawaii, Australia, South Africa, Mexico, 
Danish West Indies, all in one day. 

Mr. A. C. Lippincott advises us that he is 
prepared to make some special prices on their 
indicator reducing wheel and planimeter for 
orders placed at once and suggests that a 
catalogue be sent for. His address is Green 
and Columbia Streets, Newark, N. J. 








“Zena” is a new kind of packing which is 
said to be excellent. It is manufactured by 
Randolph Brandt, 38 Courtlandt St., New York 
City. , 





The Locke Automatic Engine Stop and 
Speed Limit System permits the immediate 
stopping of an engine from any part of the 
plant and makes a flywheel explosion impos- 
sible. In case of accident, such as the break- 
ing of a belt or steam pipe, the engine can be 
stopped without going to the throttle. If the 
engine attains an unusual speed, the Locke 
governor stops the engine immediately. 

All this and very much more is explained 
in a finely printed catalogue issued by the 
Locke Regulator Company, of Salem, Mass., 
who will be pleased to send every engineer one 
of these catalogues if he mentions THE Prac- 
TICAL ENGINEER. 





The Kilroy Patent Automatic Adjusting 
Cylinder Ring is a very simple device, by means 
of which it is claimed that a saving of 20 to 
30 per cent. can be attained by reducing fric- 
tional losses and preventing steam leakage. 
It has been subjected to many tests on steam 
engines, steam pumps and air compressor: and 
the Company ask for no remuneration untijl 
their claims are demonstrated. Any one inter- 
ested should write to the Kilroy Company, 302 
W. 53rd St., New York City. 


Oleaqua Hydraulic Compound is a neutral 
oleaginous mixture, for use in hydraulic eleva- 
tor systems; it combines with the water in the 
tank and being carried with the water, lubri- 
cates wherever the water touches. It is made 
by O. F. Zurn Co., 23 and 25 S. Fifth St., 
Philadelphia. For a limited time Messrs. Zurn 
Co. will ship to anyone mentioning THE PrRac- 
TICAL ENGINEER, a keg of “Oleaqua,” all ex- 
penses prepaid, with the understanding that if 
the men in charge of the elevator cars fail to 
notice an improvement in the running of same 
within one week after commencing to use the 
compound, due to better lubrication of the 
valves and pistons, they will make no charge 
whatever. 





The Philadelphia Hydraulic Works, 1218 
Cuthbert St., Philadelphia, make a specialty 
of repairs to all kinds of hydraulic apparatus. 
They are experts at this class of work and en- 
joy a high reputation for general excellence. 
They also inst#il engines, boilers, pumps or 
complete plants. 





J. E. Lonergan & Co., 213 Race St., Philadel- 
phia, have issued a circular showing the “Jelco” 
Gauge Glass Cutter, a simple and efficient de- 
vice for cutting gauge glasses to any desired 
length. Copy of circular will be mailed upon 
request to any reader. 
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The Cross Oil Filter 


enables you to use your lubricating oil over and over. 
It thoroughly cleans and filters the oil, without affecting 
its lubricating properties in the least. It might be an 
interesting experiment to put one in your engine room 
and then watch the decrease in the oil bill. But the 
filter itself is no experiment—not a bit of it. We’ve 
been building filters too Jong for that. Many concerns 
have been using them for twelve or fourteen years. 
And here’s proof that it satisfies particular people: 





Providence, R. I., March 25, 1904 


BURT MFG. CO., Akron, Ohio 
Gentlemen :—We are in receipt of your favor of the 22nd inst. 
regarding the Cross Oil Filters that we have in our works of your make, 
and in reply we beg to say that we have used one of these filters in our 
engine room, for filtering our engine oil, for the past five years, using it 
every day, and it has never given us any trouble, but does the work 
satisfactorily. With the hope that this word of recommendation will 
be of assistance to you, we beg to remain, 
\Yours truly, 
Ordered Two More Recently. BROWN & SHARPE MFG. ‘CO. 


There’s no manner of doubt about it, you ought to know more about this filter— 
you can have thirty days’ free trial, if you wish. Shall we send you our new 48-page catalog? 


The Burt Exhaust Head 


allows nothing but the dryest of dry steam to get out of the 
exhaust pipe. Where it is used, roofs are not rotted by spray 
from the exhaust—water does not drip upon the passers-by— 
Icy sidewalks and the resulting damage suits are prevented. It 
is built of the best materials, along modern lines, and will last 
a lifetime. 


Our New Catalogue fully describes 
Our Burt and Standard Heads 


The Burt Manufacturing Co. 


Largest Manufacturers of Oil Filters in tne World 


209 Main Street Akron,Ohio,U.S.A. 


Also Supplied by Engine Builders, Dealers and Power Contractors 
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A useful little vest-pocket memorandum book 
has been issued by the Ohio Injector Co., 2128 
Main St., Wadsworth, Ohio. It is substan- 
tially bound in black morocco with gold letter- 
ing and edges and contains many things of in- 
terest to engineers, including colored maps of 
the United States and our island possessions. 
It gives some good points about injector 
troubles and gives directions for connecting in- 
jectors; also rules for calculating the speed of 
pulleys, a page of familiar facts and some use- 
ful tables. ‘Those who desire a copy of this 
little book should send their applications to the 
above address, together with 20 cents in stamps 
to cover cost of book and postage. 





Readers of THe PRactTICAL ENGINEER who 
happen to need a new boiler, especially for 
small plants, will do well to investigate the 
Gemmel Patent Boiler, built by the General 
Engineering Co., 764 Swanson St., Philadelphia. 
This boiler is inexpensive and economical in 
operation. Moreover, it takes up but small 
floor space and requires no expensive setting. 
An illustrated circular will be sent to anyone 
interested. 





The finest piece of advertising literature that 
has come to our notice this month is a new 
booklet issued by the A. W. Harris Oil Co., 
320 South Water St., Providence, R. I. This 
booklet treats of lubricating oils for almost 
every conceivable purpose, and so thoroughly 
does it cover the subject that there is but little 
left to be said. It discusses different oils for 
different purposes and gives reasons why. It is 
printed in colors on fine coated paper and con- 
tains 24 half-tone illustrations. Every reader 
of THE PRAcTICAL ENGINEER should write for 
a copy before they are all gone. 





“Don’t Peel a Porpoise with a penknife, Life’s 
too Quick.” “One man’s meat is another man’s 
poison.” “The time to break off the scale 
habit is before it begins.” “You can dock a 
dog’s tail with your teeth but you can’t bite 
off a bull’s horns.” The quotations given above 
are from a little booklet which is being sent 





BELL PHONE, SPRUCE 5657-D. 


L. TIT. Edwards 


CONSULTING ENGINEER 


Heating and Ventilation 
Lighting and Power Plants 
Boiler and Engine Trials 


CHESTNUT STREET 
PHILADELPHIA 


Mechanical and Electrical Engineering 


F. A. Genth, Jr. 


Analytical and 
Consulting Chemist 


222 WALNUT STREET 


1530 





Philadelphia 


Telephone 


out by Wilkinson & Hackett, 428 Temple Court, 
New York. It treats of boiler scale and their 
way of curing the evil. A copy free for the 
asking. 





Goetze Corrugated Copper Gaskets and Cor- 
rugated Jointing Rings made of copper with 
asbestos lining are illustrated and described in 


a circular recently issued by the manufacturer, - 


Frederick Goetze, 723 East 41st St., New York. 
Mr. Goetze will send his entire line of descrip- 
tive circulars to any reader of THE PRACTICAL 
ENGINEER, upon request. 





An attractive little mailing cards combining 
the artistic and the practical has just been pub- 
lished by the De La Vergne Machine Co. The 
card contains a three-page table of properties 
of saturated ammonia gas. Anyone interested 
can obtain a copy upon addressing the De La 
Vergne Machine Co., foot of East 138th St., 
New York. 





The Palmetto Calendar for 1906 is ready. It 
is printed in four colors and the design is very 
ornamental. Every reader of THE PRACTICAL 
ENGINEER who has not already received one of 
these pretty calendars should have one to hang 
in his engine room. The way to get it is to 
Wanted Position as oiler, or assistant en- 

* gineer in large power plant, or 
will take night run in small plant. Permanent 
position desired. Have had experience with A.C. 
and D.C. Generators also High and Low Speed 
Engines. Not afraid of work when itis appreci- 
ated .An active student in I. C. School. Age 21 
single, strictly temperate and will go anywhere. 


Correspondence solicited. A. F. Care of The 
Practical Engineer. 








ISEDORE S. PRENNER, E.E. 
Attorney-at-Law, Solicitor of 
atents, Consulting Engineer, 


PATENT 
Procured hd Paee and Engineering 


Room 1108 Betz Building, Philadelphia. 
PATENT. PROMPTLY SECURED. 
Highest references from prom- 


inent manufacturers. Write for Inventors’ Hand- 
Book, SHEPHERD & PARKER, 186 Deitz 


Building, Washington, D. C. 
To sell an ap- 


Salesman Wanted jvc: seit, 


Compound to manufacturing plants exclusively on 
liberal commission basis. 

Address ‘‘ C. P. V.’’, Care of The Practical En- 
gineer, 46 N. 12th St., Philadelphia, Pa. 


Wanted A few good and competent engineers 
along the Ohio, Mississippi and 
Kanawah Rivers, to sell the best thing on earth. 
This can be done after working hours and between 


times. Address 
J. L. TILLMAN 
521 Colburn Street, Toledo, Ohio 


Wanted Salesmen traveling among engineers 
to sell the France Metallic and 
Fibrous Packings. Good inducements on un- 
occupied territory, Address 

FRANCE PACKING Co. 

















Tacony, Phila., Pa. 
W anted Agents and Steam Specialty men to 

¢ handle the Swan Patent Piston and 
Packing. The best ever made..George P. Rogers, 
305 Bartlett Bldg., Atlantic City, N. J. 





GRAPHO 


SOMETHING NEW 
A new preparation for enriching oils. 
_ Will suspend in oil. 
No more Hot Journals. 
Engineers who have tried same claim 
it to be the best yet. 

SEND FOR SAMPLE 

A trial will convince you 

AGENTS WANTED 
GRAPHO MFG. CO. 


Cor. Frank and Commercial Sts. 
ROCHESTER, N. Y. 











write a postal card request to Green, Tweed & 
Co., 17 Murray St., New York. They will send 
you one if you mention THe Practica En- 


GINEER,. 





The National Pipe Bending Co., 157 Lloyd 
St., New Haven, Conn., have gone to a great 
deal of expense in getting out their new cat- 
alogue of Feed Water Heaters. It is nicely 
printed on the best quality paper and contains 
some splendid illustrations. It also gives some 
information not usually found in catalogues: 
Details and dimensions; directions for erecting; 
percentage of fuel saved by heating feed water; 
method of installing and operating heaters in 
condensing steam plants and other information 
of genuine value to engineers. Readers of THE 
PRACTICAL ENGINEER who desire to obtain one 
of these catalogues should write at once to the 
address given above. 





The Standard Roller Bearing Co., of Phila- 
delphia, have just started the erection of a new 
brass and iron foundry, 60x125 feet, two 
stories high. Their large crucible steel casting 
plant has just started in operation. 





Walter L. Flower & Co., of St. Louis, Mo., 
have removed their offices and warehouses to 
312 and 314 South Eighth St., where their 
facilities are greatly increased. 





The Robb-Mumford Boiler Co. has moved 
from Cambridge, Mass., to its new plant it 
South Framingham, Mass. 





Mr. William Robertson, of the firm of Jas. 
L. Robertson & Sons, of New York, is now lo- 
cated in Philadelphia in connection with the 
Eureka Packing factory, at 236-38 Ionic St. 
Mr. Robertson will represent the complete line 
of well-known Robertson specialties, including 
the popular Robertson-Thompson Indicators, 
Victor Reducing Wheels, Willis Planimeters, 
Eureka Packing, Hine Eliminators, World Feed 
Water Heaters, Shaking and Dumping Grates, 
and numerous other devices of interest and 
value to every engineer. Mr. Robertson rep- 
resented his firm here several years ago, when 
he made many friends among Philadelphia en- 
gineers. He now wishes to renew old acquaint- 
ances and form new ones. Anyone in need of 
any of the products of the firm, who desires 
any information concerning indicators or other 
specialties, should write Mr. Robertson to the 
address given above, or call him on the Bell 
*Phone, Market—4746. 
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INBOW 
PACKING 


THE BEST SHEET AND FLANGE PACKING. 
IN THE WORLD. 


IPSE 


"SECTIONAL RAINBOW | 











A GASKET MADE IN HASTE-NO WASTE. 


_ MANUFACTURED, PATENTED AND COPYRIGHTED Neg ome BY 


PEERLESS RUBBER MF6.CO. 


_I16 WARREN STREET, NEW YORK. 


16-24 WOODWARD AVE.,DETROIT,MICH. 1621-1639 17TH ST,DENVER, COLO. I6ANDI8 S.CAPITAL AVE., 


210-214 N. THIRD ST,ST.LOUIS,MO. 220 S.FIFTH ST.,PHILADELPHIA,PA. INDIANAPOLIS, IND. 
[218 FARNAM ST,OMAHA,NEB. —I7-23BEALE STAND 1824 MAIN ST., 1221-1223 UNION AVE.,KANSAS. CITY, MO. 
202-210 S.WATER ST.,CHICAGO, ILL. SAN FRANCISCO, CAL. 709-711 AUSTIN AVE.WACO ,TEX. 


COR.COMMON AND TCHOUPITOULAS, STS. COR.NINTH AND CARY STS,RICHMOND.VA. 7-9 SOUTH BROAD ST., ATLANTA,GA. 
NEW ORLEANS,LA. RAILROAD WAY AND OCCIDENTAL AVE.,SEATTLE WASH.  634SMITHFIELD ST,PITTSBURG, PA. 
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~ MADEIN SQUARE,ROUND OR SPIRAL SHAPE. 





PEERLESS 


PISTON AND VALVE ROD PACKING 


RINGS 





SUCCESS 


PATENTED,OCTOBER 31,1899 


SEMI-METALLIC DIAGONAL EXPANSION 
SPIRAL PACKING, WITH RAINBOW CORE 
_ THE BEST COMBINATION PACKING MADE 
FOR STEAM, WATER,OR AMMONIA MACHINES. 


MANUFACTURED PATENTED AND COPYRIGHTED EXCLUSIVELY BY 


PEERLESS RUBBER MF6.CO. 


16 WARREN STREET, NEWYORK. 


16-24 WOODWARD AVE.,DETROIT.MICH. 1621-1639 17TH ST.,DENVER, COLO. 16 AND18 S.CAPITAL AVE., 
210-214 N. THIRD ST.STLOUIS,MO. 220 S. FIFTH ST.PHILADELPHIA,PA. INDIANAPOLIS, IND. 
1218 FARNAM ST,OMAHANEB. —‘I7-23 BEALE STAND 18-24 MAIN ST, [221-1223 UNION AVE.,KANSAS CITY, MO. 
202-210 S. WATER ST. CHICAGO, ILL. SAN FRANCISCO,CAL. 709-7|| AUSTIN AVE.,WACO, TEX. 
COR. COMMON AND TCHOUPITOULAS STS. — COR.NINTH AND CARY STS,RICHMOND,VA.—-- 7-9 SOUTH BROAD ST., ATLANTA GA. 

NEW ORLEANS,LA. RAILROAD WAY AND OCCIDENTALAVE.,SEATTLE.WASH.  634SMITHFIELD ST,PITTSBURG, PA.’ 
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HENRY & HORA’S 


Modern Electricity 


At last a thorough Electrical Text Book has 
been produced that cannot fail to meet 
the requirements of the 
HENRY“ HORA'S Artisan, Student, Electrical En- 
y gineer, Inventor, and all who are 
interested in thisM ysterious Force. 





LARGE VARIETY OF 
CIRCLE BRICK, 
Blocks and Tiles. 

Smact REV. 






Summary of Contents: 


Motors, Meters, Rheostats, 
Storage Cells, Switchboards, 
XRays, Radium, Metallurgy, 
Electro-pleting, Electric Welding, 
Telegraphty, Wireless Telegraphy, 
Telephony, Special Information 


> on Power Stations, Transmission . 

and Distribution, Erection of 
Plants and Street Railway Systems, 

; with complete diagrams especially = 
prepared at great expense. ‘Two 
Special Diagrams on Wiring. © 

Carefully Edited and Arranged : 
e 


with a view to furnishing Electricians and Mechanics with a thoroughly reliable book 
of convenient size at a moderate price. _Not a subject of practical interest is lacking. 


THE PRESS SAYS 
THE SCIENTIFIC A AMERICAN: ‘* A practical hand- ieee for students, 


















LARGE KBY. 











ere we 





AND 
Cray RETORTS 








Fine Brick d 








apprentices and electrical , engineers Reeves Contains many practical 
examples and their answers.’’ . . . Covers both theory and practice.’’ 
ARCHIT TECT AND BUILDER: ‘‘ The arrangement is excellent; its 





cket size adds to its usefulness:’’ 
POPULAR MECHANICS: ‘‘A practical cyclopedia of all that is 
desirable to know concerning electricity and its application."’ 


355 Pages—150 Il!ustrations 


ESPECIALLY DRAWN FOR THIS WORK 
Cloth, sprinkled edges, FI. 0 Full leather, $I 50 
aluminum stamped . marbled edges, .. . . 
Publishers, LAIRD & LEE 


263-265 WABASH AVENUE, CHICAGO, U.S. A. 
SENT POSTAGE—PREPAID ON RECEIPT OF PRICE 


SUPERIOR 


cies 





SULLHEAD. 






































CORRUGATED COPPER 
GASKETS 


SAVE STEAM and make ABSOLUTELY TIGHT JOINTS 
Best and Cheapest-Samples Free. 


UNITED STATES MINERAL WOOL CO., 143 Liberty St., New York 











“=i @capiaron” GASKETS 


They’ve never been known to blow out, and then—they can 
be used over and over again without impairing their officiency 
Let us send catalog showing our full line of packings 

and gaskets. 


NEW JERSEY ASBESTOS CO., = > CAMDEN, N. J. 











Tulley’ s Hand-Book on Engineering 


for Men Operating Steam and Electrical Machinery 


and all STEAM USERS, ELECTRICIANS, FIREMEN and MACHINISTS 


An encyclopedia of information, andin itself the most complete library of Engineering ever published. 

It is thoroughly reliable and practical ; ; it is not only a guide but a teacher. 

As a reference and text-book it is the fullest, latest and best authority on the subjects treated. It ex- 
tends to detail not found elsewhere. Indorsed ‘by the foremost practical men in the world. Handsomely 
bound in eather and gilt. Pocket-book form. 

A 64-page illustrated pamphlet, describing the book, will be mailed for the asking. 


Sent anywhere on receipt of price, $3.50. Money back if not satisfactory. 


HENRY C. TULLEY & CO. 


Fifth Edition. 990 pages, 400 illustrations. 409 Wainwright Building ST. LOUIS, MO., U.S.A. 
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EVERY PRACTICAL ENGINEER WILL 
FIND MUCH VALUABLE INFORMA- 
TION IN THIS CATALOGUE. 


LraDe Ze 


LUuUOPKLCANES 
fe 


Dixon’s Graphite Lubricants 
For steam and gas engines, 
air compressors, pumps, and 
general machinery. 

ASK FOR PUBLICATION No. 96-1 


JOSEPH DIXON CRUCIBLE CO. 
Jersey City, N. J. 








The Best Lubrican 


! FLOATED 
U_ it once and no other lubricant will ever satisfy 
your Greatest lubricant ever discovered. Try it 
on the worst bearing you have, or in your cylinder. 
SAMPLE FREE 
O. & W. A. WORNER 
1529 Porter St. Philadelphia, Pa. 


SECOND - HAND MACHINERY 
IMMEDIATE DELIVERY 


In Stock. Rebuilt and Guaranteed. 
ENGINES. 
x 60” Wetherill Corliss, Rolling Mill Type. 














1—28” 

1—28” x48” Cooper Corliss. 

1—26” x60” International Engineering Co. 
1—18” - 34” x 36” Cross Compound hones 7 . 
1—16” x36” Double Fitchburg Automatic Engine. 
1—22”’ X 42” Allis Corliss. 

i—18” x42” Watts Campbell Corliss. 

1—17" X 36” Greene. 

1—16” -27"x 16” Westinghouse Compound. 
1—12” -20”x 12” Westinghouse Compound. 
I—12” +22” x 20” Porter-Allen. 

I—12” - 20” x 16” McEwen center-crank. . 
1—16” x16” Ball & Wood Automatic. 

1—16” x16” Greene. 


1—15%4” x15” Armington & Sims Automatic. 
1—15” X 16’ New York Safety. 

i—15” x30” Buckeye Automatic. 

1—15” X 20’’ Russell, Four (4) Valve, Automatic. 
1—15” X 18” Taylor-Beck, Automatic. 

i—14” X 20’’ Russell, Four (4) Valve Automatic. 
1i—14%”" x15” Armington & Sims Automatic. 
1—14” X 24’ Payne, Four (4) Valve, Automatic. 


A LEVIATHAN BELT 


f.rcibly appeals to the man who always insists upon receiving a full 


equivalent for his outlay. 


After he has discovered the fact (for fact 


it is), that for any especially arduous duty a “ Leviathan Belt” 
costing less than a leather belt will outlast the best of such belts, 
such a man is shrewd enough to use no other. 

Let us send you some experiences of super-shrewd belt users? 
We have a lot of them. 





MAIN BELTING COMPANY 


55-57 Market Street, CHICAGO 
40 Pearl Street, BUFFALO 





Sole Manufacturers 


12th AND CARPENTER STS., PHILADELPHIA 


120 Pearl Street, BOSTON 
309 Broadway , NEW YORK 











Stops The Leak Every Time 


A complete set for every size of pipe in 

your plant will save many a dollar. 

Quickly applied while pressure is on the pipe 
WE GUARANTEE 10 STOP THE 

LEAK. Steel or brass, all sizes, 34-inch 

to 20-inch. No trouble to send further 

information. 


W. CLIFFORD SMITH 


138 N. SIXTH STREET 
PHILA., PA., U. S. A. 








if not properly done, in any plant, will cause the engineer a great deallof trouble, and 


his employer unnecessary expense. 


Many years of practical experience and a force of 


competent assistants enables me to guarantee-absolute satisfaction. 


WILLIAM MILLIGAN, Shop, 726 Sansom Street, Philadelphia, Pa. 


‘Phones: Bell-Walnut 1271 a 


Keystone-Main 1-71 


JOBBING A SPECIALTY - 


McDANIEL 
Improved Steam Trap 


All the working parts are con- 
nected to the bonnet and are re- 
movable with it, making it most 
convenient to repair. 

You never have to break a pipe 
joint they are all on the body. 


We know this Trap will please you. 


May we send you one for trial. 


Reducing Valves, Exhaust Pipe Heads, Ejectors, Relief Valves, Separators, etc. 


ESTABLISHED 1878 
SEND FOR 1905 CATALOGUE 


WATSON & McDANIEL CO. 


147 N. Seventh Street, Phila. Pa. 








REDUCING VALVES FOR ALL SERVICES 





3—14” 


1—13” 


And many others. 


Two (2) 150 H.P. 


X 13’ Armington & Sims. 

x 22” Buckeye Automatic. : 
Stock is constantly changing. 

BOILERS. 


Vertical Manning Boilers, 135 lbs. Steam. 


One 250 H.P. Babcock & Wilcox Water ‘lube Boiler, 


150 lbs. Steam. 


Two (2) 180 H.P. National Water Tube, practically 
new. 

2—72" diam. X 18’ Horizontal Return Tubulars. 

6—66"" diam, X 18’ aa id a 

2—66"’ diam. X 16’ 


1—60" diam X 18’ 
All first-class high pressure. 
Steam Pumps up to 12” Suction. 
Full assortment of Gas and Gasoline Engines. 
Largest assortment of Dynamos, Iron and Wood- 
Working Machinery. 


FRANK TOOMEY 


127-131 N. Third Street, Phila., Pa. 








GUARANTEED TO GIVE ENTIRE SATISFACTION 


MANUFACTURERS OF 
Steam Traps for all services, Damper. Regulators, Back Pressure and Relief 
Valves, Grease Extractors, Steam Separators, Hot Water Temperature 
Controllers, Boiler Feeders, Tank Pump Controllers, Float Valves, Water 
Arches, Waste Heat Utilizers, Pump Regulators, Automatic Receivers 
and Pump Regulators, Water Feeders, Combination Muffler Tanks, 


Grease Extractors, etc. 
Write for Catalogue. 


KIELEY & MUELLER 
34 West 13th Street, NEW YORK CITY 
JAMES J. BROGAN, 810 Race Street, Philadelphia, Pa. 
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Palmetto Packing 


is made of layers of heat-resisting braided asbestos fibre, sur- 
rounding an elastic core of twisted strands equally heat resistent, 
all of which is thoroughly impregnated with high grade lubricant 
composed of substances upon which heat exercises no influence. 

PALMETTO PACKING will retain its resilency until 
absolutely worn out. It will never grip or score a rod. 

Where, as in high pressure steam cylinders, air pumps or 
with superheated steam, there is high temperature, without the 
moisture of ordinary steam to j.rotect and lubricate the packing, 
the advantages of Palmetto Packing will impress themselves on 
every engineer. 


SEND FOR FREE SAMPLE 
Greene Tweed & Co. 


17 Murray Street, NEW YORK 
























The Sterling 
Exhaust Head 





Proves Engineers 
itself most every where 
effecient _ Know 
by its it to be 
work | Best 


Sent on trial | For separating 





Freight | Condensation 
prepaid from 
| Exhaust Steam 
For sale by 
Contractors No baffle 
and | plates to cause 


Supply Houses | back pressure 





Sterling Pipe & Blower Co. 


HARTFORD, CONN. 
New York Office, 136 Liberty Street 








Larkin’s 
Self- 
Lubricating 
Metallic 
Packing 


is the easiest packing ever made to fit into a stuff- 





ing box, and also the easiest to take out. It can be 
taken out and put back a dozen times and will be just 
as good the last time as the first. But you will not 
need to take it out. It will last as long as your engine, 
and will hold the highest pressures. It is the best pack- 
ing of the century. 


SOLD ON A GUARANTEE. ASK FOR BOOK. 


Pennsylvania Electrical&Railway Supply Co. 


General Sales Agents 
PITTSBURGH, PA., U. S. A. 


THE HOLLAND COMPANY, Chicago, III. San Francisco, Cal., and Denver, Colo. 


W. B. BEAMER, Beaumont, Texas. E. A. KNOWLTON, Boston, Mass. 
A. H. TRUAX, Ripley, Tenn. G. §. GRANNIS, New Haven, Conn. 
W.J. SHIVERS, Macon, Ga. A. E. WILLSON, Indianapolis, Ind. 
C. M. BLAIR, Tidioute, Pa. W.S. MALONE, Lisbon, Ohio. 
A. StC. DUNSTAN, Auburn, Ala. J. D. HOLDERMAN, Somerset. Ky. 
JUST MFG. CO. Philadelphia, Pa. G. A. HOSMER, Buffalo, N. Y. 


WILLIAM MARTIN, 10 Barclay Street, New York, N. Y. 

















The GREATEST STOKER 


* 


ae 


| 


— 


The Boiler Room shown above is equipped 
with Wetzel Mechanical Stokers which are 
saving $957.00 a month in labor, and over ten 
per cent. of fuel. Thirteen consecutive orders 
from one company attest its value. 


WRITE FOR CATALOGUE AND COMPLETE INFORMATION 


The Wetzel 
Mechanical Stoker Co. 
147 East State Street, TRENTON, N. J. 
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ALPHABETICAL INDEX TO ADVERTISERS 


Acton, John Green, Tweed & Co Penberthy Injector Co 
American Injector Co Harris Oil Co., A. W. Pennsylvania Electrical and Railway 
American Boiler Flue Cleaner Co.... Harrison Safety Boiler Works At Serr ee err Tr reer 41 
American Water Softener Co Hub Machine Co Philadelphia Grease Mfg. Co., The.. 52 
Ashton Valve Co Huyette, Paul B., Company i Philadelphia Hydraulic Works 
Audel, Theo., & Co Indicator Instruction Co Philadelphia Lubricator & Mfg. Co... 54 
Baum, The Separator & Machine Co., 63 International Correspondence Schools 53 Powell Co., Wm 
Birdsboro Steel Foundry and Ma- Jenkins Bros Fourth Cover Quaker City Rubber Co 
PRP OD Ee ted Fecha ns oa ws )c 53 Just Mfg. Co Reilly & Fearon Co 
Borgner, Cyrus Kelly, Benj. F., & Son 
Brandt, Randolph Keystone Lubricating Co 
Bridgman Bros. Co Keystone Elevator Inspection and 
Buckeye Boiler Skimmer Co., The. . _Repair Oo. ei eer eee Te ee eee 54 Ruwell, W. F 
Buckeye Engine Co Kieley & Mueller : Smith, W. Clifford 
Burt, The, Mfg. Co Kruger, The, & Blind Co Smith, Kline & French Co 
anne Mfg. Co., Ltd Kutztown, The, Foundry & Machine Spon & Chamberlain 
Cherry Chemical Company, The.... rrr ere ve eeesweeeeee esses 60 Starrett, L. S., Co 
Collins Regulator Co Lagonda Mfg. Co., The 
wae ; i : Stayman Mfg. Co 
Consumers’ Supply Co Laird & Lee 
fs ll : Stephenson Mfg. Co 
Cook’s, Adam, Sons Lindstrom, John T . 3 
ial : Sterling Lubricator Co 
Lippincott Steam Specialty and : ; 
Sterling Pipe and Blower Co 
ee err re 60 
: Stewart Heater Co 
Davidson, M. T Livezey, John R Th Richard. & Co 
Dearborn Drug and _ Chemical Lonergan, J. E., & Co eee , 
Lord, The Geo. W., Co Toomey, Frank 
Detroit Lubricator Co Lukenheimer, The, Company Tulley, Henry C., & Co 
Direct Separator Co Main Belting Co Underwood, H. B., & Co 
Dixon, Joseph, Crucible Co McCarthy, Felix United States Mineral Wool Co..... 39 
Dunham Co., C. A McKnight, Walter J United States Metallic Packing Co., 
Edwards, L. T McLeod & Henry Co 
Foster Engineering Co McNelley, J. C Walsh Packing Co 
France Packing Co Milligan, William Warley & Co., Thos. C 
Frick Company National Pipe Bending Co Watson & McDaniel Co 
New Jersey Asbestos Co Wetzel Mechanical Stoker Co 
New York Belting and Packing Co... Wheeler Condenser and Pump Co., 
Nonpareil Cork Mfg. Co Diese. 5 ERR ane arene. eenaee TS rare Ri rayne ee 62 
Golden-Anderson Valve Specialty Norristown Covering Co Whitlock, The, Coil Pipe Co 
CGE Matin ebicndetessKands 57 Nugent, W. W., & Co Wilkinson Mfg. Co 
Goubert Mfg. Co Ohio Injector Co Williams Gauge Co 
Gould Packing Co Patterson, F. L., & Co Worner, O. and W. A 
Grapho Mfg. Co Patterson Mfg. Co Wright Manufacturing Co 
Greacen-Derby Engineering Co..... Peerless, The, Rubber Mfg. Co., Zurn, O. F., Co 
35, 36, 37, 3 


WAR LEY’ al Are prepared from THE HIGHEST GRADES OF CHEMICALS ONLY. 
Do not contain anything of an injurious nature to iron or anything in connection 


Bol LE ie Are SUASANEIEE > TO FREE BOIL- 
VENT CORROSION and PITTING 

CO M PO U N DS Can be used with perfect safety in any kind of 
steam boiler or plant. 


Engineers and Steam Users who have used many other Compounds without success 
should give Warley’s a trial, and they will be surprised and pleased with the results given. 


MANUFACTURED ONLY BY 
No. 221 South Front Street THOS. C. WARLEY & CO. PHILADELPHIA, PA. 








Circulars descriptive of our Compounds will be furnished cheerfully upon request. Telephone Connection. 
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Weinland 
a | Tube 
swmecvme Cleaners wm 


The Machines that “DO THINGS” to Boiler Scale whether hard or soft, light, medium or heavy. 
THEY SAVE COAL and INCREASE YOUR BANK ACCOUNT. 


The Head is the “Business End” 
of a Cleaner 


See the different Weinland Types, suited to different conditions. Either can be furnished with 
New Machines or easily attached to any already in use. 


MORE \ od oh = Ss } THAN ALL 


WEINLAND —" By Yaa ee» OTHER TURBINE 


CLEANERS ==> | | MAKES 


IN USE a oe COMBINED 


No. 14 Turbine Cleaner with Rocker Arm Head. 


Self-Adjusting at both ends and the middle according to thickness of scale. Can be furnished with either Ball 
or Thrust Bearings. A model of Simplicity, with fewest parts, most easily and cheaply operated and repaired. 
Excels in every requirement as to Strength, EFFICIENCY, DURABILITY AND USE OF WATER. 


Has Met in Actual Combat and Conquered every Rival Old 
and New. Try it Yourself! That’s the Best Argument 


We also make Tube Cutters, Damper Regulators and Reseating Machines) ALL MONEY SAVERS 
But Please Rember! WE are THE Boiler Cleaner People!! 


We make all kinds of Cleaners—Hand, Power and Turbine. Sell them, Rent them or Clean by Contract. Any 
way you please. Our new 36 page catalogue tells it all. 


The Lagonda Mfg. Co. 


SPRINGFIELD, OHIO 
Boiler Cleaning Experts! At It 20 Years! 





~ NEW YORK PITTSBURG PHILADELPHIA 
For Extra Heavy Duty. LONDON, ENG. ST LOUIS TOLEDO, O. Drill Head 
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B. L. LARE, President 


Engines, Pumps and Special 
Machinery of all descriptions 


NOTICE 
The Hub Machine and Tool Company 


have removed to 621-23 Cherry St., Philadelphia 


BOTH PHONES 









WM. TIETJEN, Treasurer 


All work will receive prompt 
attention 




















Oo. F. ZURN J. M. ZURN 


High Grade Lubricating Oils and Greases 
QUALITY is our first and last consideration 





We Are Hunting Trouble! {2400s 27st: Conound} THE, 


Oleaqua is the best Compound made for Cleaning and Preserving Elevator Systems. Write for Circular 








J. D. KELLEY Cc. J. CURRAN 


O. F. ZURN CO. 


23 and 25 S. Fifth St. PHILA, PA. 





WE MAKE A SPECIALTY OF ALL KINDS OF 


Hydraulic Repair Works 


ENGINE AND STEAM PUMP REPAIRS 
Special attention to erection of engines, boilers, pumps, Hot-Air 
Pumping Engines, etc. Our work the best and charges moderate, 


PHILADELPHIA HYDRAULIC WORKS 


1218 Cuthbert Street, 


PHILADELPHIA, PA. 













NUGENT'S 
Valuable Treatise on 


HOW TO OIL AN ENGINE 
and large catalog of new and 
Up-to-Date Oiling Devices 


FOR HOT MEMBERS 
will be mailed free upon request. 


BaF WM. W. NUGENT & CO. 
———_—_—_= 29 W. Randolph St., Chicago, U. S. A. 


(TRADE MARK) Rimington Bros., Carlisle, England, Agents 




















if you want the best get 


Gould’s 
Steam and Water 








Lame PRP e TTS See. 





RING PACKING 
In ordering give EXACT diameter 
of stuffing box and piston rod or 
valve stem. 
See that our name and 
trademark is on every 
package. 





Packing Co. 
E. Cambridge, Mass. reGISTERED TRADE MARK 
East Cambridge, Mass. 





Albion Chipman, Treas. 








THE CELEBRATED 


Moncrieff 
SCOTCH 






WE 
“Sra prg 
, Ag 
vw” Gauge Gl 
v auge Glasses 
TRADE MARK 
ENGINEERS KNOW and appreciate the many good qualities of which 
we are the sole importers and distributors. 


Machine Tools and Wood Working we 
Engineers and Contractors Supplies, and Equipment 


SEND FOR SPECIFICATIONS AND PRICES 


H.A. Rogers Co. ‘nenYon 




























THOMPSON’S PATENT SOOT EJECTOR 


No Steam 
in Tubes. 
No Soot in 
Boiler-room 
It goes up 

Chimney. 
Over 5000 
in use. 





The Tubes of your Boiler are the Lungs of your Power Pant. 
It will pay you tokeepthemclean. Try a Soot Ejector. Sent on Approval 
RICHARD THOMPSON & CO., Sole Manufacturers 
126 LIBERTY STREET NEW YORK, N.Y. 














There is ak Ns 





ALBAN ¥ 


and we are the oa makers 


\ __LUBRICATES EVERYTHING 
: Pe: to all kinds of machinery 
Cost of using oil. 

bf] St of using Albany Grease 
Our Special Offer. Asample can c of Albany 
Grease win an Albany Grease Cup Ice, 
of charge or expense for testing. 

The only information necessary to send| 
is, pipe connection in bearing, depth of| 
oil hole from n_top of cap to journal, and 


give particular part of. machinery on nes 
the same is to be tested. 














Sold by Engineers and Mill Supply Dealers 

























ay ee Oe eer 


o_O 











THis TRADE aie on i EVERY PACKAGE. ADAM cook’ ss SONS 
the World over. 3 West St., N. City 
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W. F. RUWELL 
Late with H. B. Underwood & Co. 


General Repairs to Corliss, 
Greene and other Steam 
Engines. 


CYLINDERS AND VALVE 
SEATS REBORED IN PLACE 


We make a special- 
ty of repairing Ice 
Machines and 
Pumps. All work 
guaranteed strictly 
first class, 
Office and Works, 
719-721 


Noble Street 
PHILADELPHIA 
Tele. Connection 


We make a special. 
ty of Metallic Packe 
ing or Piston Rods. 























Leaky Cylinders, Pistons and Valves 
Mean Loss of Steam and Fuel. 


Cylinders and valve ports of engines and pumps 
rebored and flat valve seats refaced in their present 
positions. Engines indicated, repaired and regulated ; 
valves adjusted; and governors repaired. 


Corliss Engine Works 


ESTABLISHED 1872 GEORGE RICKARDS, Mgr. 


General Machinists and Builders of 


RICKARDS-CORLISS ENGINES 
4041 North Fifth Street, Philadelphia 








taotoe EAGLE IRON WORKS 


Successors to Hoff & Fontaine 
MANUFACTURERS OF 


General Machinists’ and Iron Founders 





Reilly & Fearon Co. 


Engines, Boilers, Stacks and Tanks 


1152-1164 NORTH THIRD STREET, PHILADELPHIA, PA. 


Complete Power Plants Steam Fitting Cylinders Bored in Position 
General Repairs to Ice Machinery, Engines Boilers, Pumps Etc. 


BRIDGMAN BROS. CO. 


WROUGHT IRON PIPE 


IRON AND BRASS VALVES. FITTINGS. ETC. 
FOR 


STEAM, GAS. WATER AND OIL 
PIPE CUT TO SKETCH 





Write for the Bridgman Catalogue 











1422-24-26 Washington Ave., PHILADELPHIA 





ESTABLISHED 1871 


J. & G. RICH 


General Machinists 


ENGINE BUILDERS 
AND DEALERS IN MACHINERY 





Especial Attention’ Given to Repairing and 
Erecting Steam. Engines, Pumps and other 
Machinery, Shafting, Hangers, Pulleys, Etc. 





{20 NORTH SIXTH STREET, PHILADELPHIA, PA. 


TELEPHONE 











JAMES GEMMELL 


Phones—RSystone 43-88 B 


CYLINDERS OF ENGINES AND PUMPS 
REBORED IN PLACE 


MACHINERY REPAIRS 


STACKS, 
TANKS 


General Engineering Co. 


Engineers, Boiler Makers, Blacksmiths 
J. GEMMELL, Supt. Phila., Pa. 764 Swanson St. 












AUGUST BLIND 


ENGINE ROOM 


D. H. KRUGER 


REPAIRS 





Late with WM, L. SIMPSON 


Keystone and Bell 
Send for Booklet 


Telephones 











Cylinders, Valves, Ports, Straight and 
Taper Crank Pin Holes, etc., Reface 
Flat Valves, Turn Off Crank Pins. 


We send Portable Tools B 
and Expert Machinists to 
General Repairs to Corliss, Green, Buckeye, and all other types of Engines. 


The Kruger & Blind Go. 1° Etincers 
5{l and 513 Master St., Philadelphia 











Builders of Keystone Belt Pumps 
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$50.00 


FOR NO. 2 


PATTERSON (PERFECTED) GRADUATED SCALE 
BEAM HYDRAULIC DAMPER REGULATOR 


““We have won first 
place in Hydraulic 


Damper 
Regulators 


Selling by Giving such 
Value as this for $50.” 








Scientifically De- 
signed, Simple in con- 
ils _| struction. 

Will handle 1 to 20 Dampers on (1) pound 
variation of boiler pressure. 











n ‘ 





Sent anywhere on 30 days trial, 
Satisfaction guaranteed or no pay. 


Patterson Manufacturing Co. 
5 SOUTH FRONT ST., BALTIMORE, MD. 








The Thompson 
1} Damper and Pres- 
4) sure Regulator is 
i equipped with the 
very latest and. best 
8 improvements, and 
| positively insures uni- 
4 form steam pressure, 
therefore it saves 
coal. Don’t buy a 
regulator until you 
investigate the 
Thompson, it is the 
MOST PERFECT ACTING REGULATOR MADE. 


RICHARD THOMPSON & CO., Sole Manufacturers 
126 LIBERTY ST., NEW YORK, N. Y. 


Western Agents Advance Packing and Supply Co., 55 So. Canal St., Chicago IIl. 











The Best Damper Regulator 


Get the Best Damper Regulator made, one that uses either 
steam or water pressure direct on the valve-—The Regulator that 
is used on all the American Bridge Co.’s plants. 

If you have a Regulator not regulating close we'll buy it 
and sell you a Collins. We'll give you a good price for the old 
one and ours will soon earn its cost in the coal saved and hold 
your steam to the point. Send us word to call. 


Collins Regulator Co. 
CONSHOHOCKEN, PENNA. 











Modern Practice 














Among reliable Belt Manu- 
facturers is to discourage the 
use of liquids and when necessary 


apply a very thin coating of 


Ae Stephenson 
1S Bar Belt Dressing 
Pe 


yy 












Clean to handle. _— Easy to apply. 





(See picture.) 





Effective in preventing slipping, it 
appeals to the thrift and sound 
judgement of most Paper Manu- 
facturers who test it. 


Call on your dealer, or send us 2 Cents for Free 
Sample, stating if for Leather or Rubber Belts. 
No ONE kind is good for ALL belts. 


Stephenson Mfg.Co. Albany, N.Y. 























s Filtered 
Feed Water Prevents Scale 


























The Blackburn Smith Patent Feed Water Filter and Grease 
Extractor will remove all the mud and grease from your feed water, 
prevent scale and save you the cost of boiler compounds /and wasted 
fuel. Can be placed either on the suction or discharge scale of feed 
pump. Easy toclean. Made in all sizes. Write for Catalogue. 


Greacen-Derby Engineering Co. 
PERTH AMBOY, NEW JERSEY 
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Free 
Premiums 


If you think The Practical Engineer 
is a good paper, why not show it to your 
engineer friends and get them to sub- 
scribe for it? You will be doing them 
a favor, we will give you 4 valuable 


We have 


recently issued a New Premium Circular 


present for your trouble. 


which we will be glad to send you 


upon request. 


THE PRACTICAL ENGINEER 
46 N. 12th St., Philadelphia 








PARAIGTAGAI 


ENGINEER 





GOOD NEWS 


We are very glad to announce to our subscribers that one of our sales- 
man, Mr Frampton, has perfected a very neat cover that can be used to 
keep the copies of The Practical Engineer clean and in a usable 
condition. 

One of the binders (as per the above cut) will be sent !for 50 cents or 
with your subscription for $1.00, or we will send our binder FREE 
for des subscription at 50 cents each. Address Department 12. 


THE PRACTICAL ENGINEER 
46 North Twelfth Street, PHILADELPHIA, PA. 








> 


. The United States 
) Metallic Packing Co. 


PHILADELPHIA AND CHICAGO 








WRITE FOR NEW PREMIUM CIRCULAR 
We have added several new and useful articles to 
our list of premiums for procuring subscribers to 
The Practical Engineer and we want all our 
engineer friends to get up a Club. Write for circular 


The Practical Engineer, 46 N. 12th St., Phila., Pa. 





STARRETT 


yous Indicator No. 104 


Price, Postpaid, $1.00 

This Indicator may be run at 
highest speed required, without 
heating. The working parts are 
encased. Dial has two rows of 
figures, reading either right or 
left as shaft may run. _ Steel 
pointed ‘spindle with rubber tips 
The O mark may be instantly set at 





for both pointed and centered shafts. 
the starting point. 
Send -for free Catalogue No. 17.N of Fine Tools 
THE L. S. STARRETT CO., ATHOL MASS. ,U. S. A. 


TREES 


2: INDICATOR 


A 

CROSBY OR 

AMERICAN- 

THOMPSON 
Also 500 other things including every article, tool or 
device an engineer may want. For Free premium list 
and full particulars regarding this remarkable offer, fill 
out and mail us the coupon below. 


FRANCE PACKING CO.. ine. 


State Road, Tacony, Philadelphia 
MANUFACTURERS OF 
METALLIC, FIBROUS anp SHEET PACKINGS 








—Tear OFF Here 





Date, 1904. 
FRANCE PACKING CO., 
State Rd., Tacony, Philad’a. 





Gentlemen: 
Kindly send me premium list and full particulars regarding the in- 
dicators and other articles you are giving to engineers. 





My name is 
My address is— —— — _—________ a 





I am employed by 





Give Complete Address. 
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A Robertson as arr ssamamrinadeaasiaressieci se 
Indicator American Water illines 


No matter how you look at it there are strong reasons 
why you should adopt it. 
Have you ever figured out what a sheer waste of 
good money it is to use hard water? 

OUR CATALOGUE GIVES A FEW HINTS 


AMERICAN WATER SOFTENER CO. 


1002 Mutual Life Bidg., Philadelphia, Pa. 
Western Office :—302 Outlook Bldg., Columbus, Ohio 
































will place you on the top of 







the ladder of success and hold 


you there. Its use is a fine 







habit. It means more knowl- 
edge, a better position and 
better pay. Sold on easy terms 


——— ROBERTSON-THOMPSON 
INDICATOR 


A Victor Reducing Wheel 


reduces the stroke to card size 
without error or lost motion. It 
can be attached while the engine 
is in motion and may be used 
with any indicator. Has a new 
spring tension device you will 
appreciate. Costs but a small 


VICTOR REDUCING WHEEL sum. 


A WILLIS IMPROVED PLANIMETER 


























THE McCARTHY (Patent) 


Exhaust Relief Valve 


FOR CONDENSING ENGINES 






















This valve is a distinct improvement over any other valve made 
for similar service 

If for any reason the vacuum is lost it will open automatically and allow 
the steam to exhaust into the atmosphere. A lever is attached, and 
also an oil cylinder. It cannot hammer on seat except as oil passes from 
one end of oil cvlinder to the other. This is regulated by the engineer. 
It is easy to inspect, and can be repaired if necessary without removal. 

WRITE FOR CIRCULAR 








THE WILLIS PLANIMETER 
further simplifies your indicator work and eliminates the 
possibility of error. Reads M.E. P. directly from 
indicator diagrams, without complex calculations. Price 
within easy reach. 




























Write us if you are interested in 







Hine Extractors Feed Water Heaters Waste Oil Filters " 
Exhaust Heads Damper Regulators Shaking and Felix McCarthy 
and Eureka Packing Dumping Grate POTTSTOWN PENNA 






Also Manufacturer of the McCarthy Four-Way Valve and the 


Jas. L. Robertson & Sons (Incorp.) 
McCarthy Universal Union. 


205 Fulton Street, NEW YORK 
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IMPROVED 


Kellam Damper Regulators 
THE SIMPLEST AND CLOSEST DAMPER REGULATOR 


Manofactured by 


J. E. LONERGAN & CO. 
211 RACE ST., oo PHILA, PA. 
3 Brass Founders and Finishers and Makers of Pop 
Safety Valves, Water Relief Valves, Oil — 
and Lubricators, Steam Pressure 
Regulators and other Safety 
Steam Appliances. 
Old Kellam Regutators Repaired. 
Cottespond: nce Solicited. 
Mention this paper tf your inquiry ts 


piompicd by the sight of this advertise 
ment 4 atalogue D free on application, 














Subrcription Agents 


of experience and proven ability can 
make good money soliciting subscribers 
for The Practical Engineer. Every 
Engineer wants it. Write for terms, 
giving reference, experience and full 
particulars. Address Subscription Dept. 
The Practical Engineer, 46 N. 12th Street, 
Philacelphia, P a. 








YOU CAN SAVE 
NINETY vex CENT. 


All boiler compounds are composed of approx- 
imately the same combination of chemicals. 
These chemicals can be obtained anywhere 
at a trifling cost and the mixing of them is a 
simple matter. 

We will sell you the formula for making 
“Perfection Boiler Compound” and you 
can make it yourself and save about ninety 
per cent. 


PERFECTION BOILER COMPOUND 


never fails to give satisfactory results, we 
manufacture it for sale and guarantee perfect 
results or no pay. Those wishing to pur- 
chase the formula for making it may order 
a barrel of the compound first and test it 
before buying the formula. Write for 
circular and list of testimonial letters. 


The Consumers Supply Co. 


18 Marzetti Building COLUMBUS, OHIO 
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An engineer consults his own and his employers 
interests and demonstrates his value in the engine 
room by using 


Harris Oils. 


To prevent friction, destruction of wearing parts, 
loss of power and money in the operation of a plant, 
the engineer depends on lubricants. 

Their quality -and fitness for the purpose for 
which they are used, determines the efficiency of 
engines and machinery. 

For this reason many competent engineers use 


exclusively 
Harris Oils. 


Embracing lubricants adapted for every purpose 
they are the result of many years’ careful study of 
the requirements of different types of engines and 
classes of machinery. 

The wear to which each is subject, the working 
pressure and prevailing temperature, to which they 
are exposed, are studied in their composition, en- 
suring in every instance, the best results. 

A Harris catalog, gives detailed information con- 
cerning these reliable lubricants and can be obtained 


A. W. 
Harris Oil Company 


320 South Water Street, Providence, R. I. 
Pacific Coast Agents. 


Tatum & Bowen, 36 Fremont St., San Francisco, 
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PISTON ROD PACKING 


Is the toughest, most elastic and most pliable packing made. -_ It will 
keep worn rods and plungers tight when all other packings fail. 
A few turns of ZENA used in connection with any packing you now 
have will improve that packing greatly. Just try it, and you will be 
a friend of ZENA forever. Write for full information. 


RANDOLPH BRANDT, 38 Cortlandt Street, New York City 






















<9 FIBRE 
Gx : ) | | M E T A L 


The Packing you want, as you want it, when you 
want it. A Fibre Packing or a Metal Packing and 
the best of either that has been produced down to 
the present hour. hat is the Garlock pledge. 


We started with Fibre Packings and 
have developed them step by step 
to the very highest point of 
eficiency and economy—a special 
packing for every kind of service ( 
and the best for each kind. 

Then it became evident that a 
good metal packing had its ad- 
vantages for certain kinds of service, 
so we looked the field over and 
found that which from long ex- 
periment and careful investigation we know to be the .best line of metal packings yet produced. We have taken 
over the entire plant of the makers;—The Pitt Mfg. Co., of Elwood City, Pa., and now you can come to us for 
Metal Packings with the same confidence that you have placed in our Fibre Packings. 

WRITE FOR OUR NEW CATALOGUE OF METAL PACKINGS 


THE GARLOCK PACKING CO. 








Main Office :— Palmyra, N. Y., U. Tae 
FACTORIES 
Philadelphia St. Loufs New York Atlanta, Ga. 
wien “aaa” Cleveland Denver Chicago Palmyra,N.Y. Pittsburg 
greeny 4 y San Francisco Boston Hamburg, Germany 
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CUT OUT—A SAMPLE OF SCALE FROM YOUR BOILER, THEN 
CUT OUT—THE COUPON AND MAIL IT TO US WITH THE SCALE 















Then we will send you—free of charge—a high grade pocket knife—two 
blades—actual size of illustration; also some information regarding — 





Lord’s Boiler Compounds | 


and how they remove scale. The superiority of our products is proven by 
the growth of our business. We now operate the largest plant in the world ? 
devoted to the analysis of scale and the preparation of water purifying 










chemicals. 








CUT OUT—the extra work caused by scale. 


CUTZOUT—burning too much coal. _ coef dares catae of al 
ra a nife, 


“ Number of boilers in use 
. ° . . 4 

CUT OUT—experimenting with ready-made boiler compounds. —_,o* Capacity of each boiler 
Pa Frequency of cleaning botlers 
Poa Frequency of opening the blow-off during 
2” working hours River or other 
oO source of water supply 
o” Botlers are used about 
? Boiler pound now used. 
o Name 
oo Street and Number 

e City State. 

roa Firm's Name —. 
? Feb. Pract. Eng. Date. 
2eesne, 
































CUT:OUT—and mail this coupon to-day. 











hours out of 24 
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GREASE 


The Lubricant of Highest Quality 


This is not an ordinary grease such as you may have seen ortried. It is a highly refined lubricant 


made from a special combination of high grade oils by an improved dry heat process. 


better, wears better and is better than any other grease ever made. Every engineer who tests it 


PHILADELPHIA 


It looks 


wants it again. That’s why we want to send a 





what density to send. 


The Bourse, Philadelphia, Pa. 


Large Sample Can Free of all Cost 


to every engineer or user of lubricants who wishes to try it. 
much cheaper, and it is better by far than any other grease. 
throughout your plant it will reduce your expense for lubrication from 40 to 60 per cent. and at the 
same time will reduce your friction load and prevent accidents from overheated bearings. 

When writing for sample can please state what you want to use it for so that we will know 


Philadelphia Grease Mfg. Co. 





It is better than oil at any price and 
If you adopt this grease as a lubricant 


97 High Street, Boston, Mass. 














McNELLEY’S 


AMERICAN 
BOILER COMPOUND 


Our compound is the result of years of experiments by an engineer of 
long experience, assisted by expert chemists. 

American Boiler Compound not only completely removes all scale and 
incrustation in the boiler, but prevents new from forming, and will, if 
properly used, keep the boiler absolutely clean and free from ail forms of 
corrosion, such as pitting, grooving, Loneycumbing. 

Send sample of Water and Sample of Scale if Convenient. 

We will be pleased to hear from engineers who will secure trade for 

us. When writing for informatiou address 


J. McNelley, Dept. Mgr., 35 Poplar St., Phila, 
SOLD THROUGH 
SMITH, KLINE & FRENCH CO. 
429-435 Arch Street, - - - Philadelphia, Pa. 





J. C. McNELLEY 














ENGINEERS WANTED 


To represent the 
Cherry Chemical Co. 
Manufacturers of the 
RED SEAL BOILER COMPOUNDS 
Office and Works 

No. 10 North 19th Street 
Philadelphia, Pa 

Registered Trade Mart 





RED SEAL 


BOILER 
COMPOUND 





Write for Circulars 

















The Practical Engineer belongs to 
its engineer readers. When you 
have anything to say, say it and say 
it through the columns of ‘‘ The 
Practical Engineer.” 


HAWKINS’ 


Engineering 















Some of the subjects treated are the mathematics 
of engineering with ples, ion, algebra, 
firing of boilers, boiler repairs, pump management, 
steam heating, plumbing, steam engine running and 
construction, valve setting, taking indication cards, 
engineers’ examinations (with questions and answers) 
dynamo and motor management, instructions for oper- 
ating an electrical plant, and self-help mechanical draw- 
ing. Catalog FREE. 

Convenient in size, fully illustrated, handsomely 
bound, and supplied to responsible parties on one dollat 
payments, 








Theo. Audel & Co., 63 Fifth Ave. New York 


Kindly mail me Catalog of your Engi- 
neers’ Course, together with terms, 


Namd.ccccccccccvccccccece Ceeccerescccce eevccees 
MEIER sacha behuhsabasanbscaseabneannasbanbbba 
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will lace a 5-inch belt complete in less than three minutes. 
How nearly can you duplicate this by any other method? 
It costs a cen: to lace a 5-inch belt; larger belts in proportion. 
1,900 Ibs. tensile strain has failed to break it or pull it apart. 
Isn't this worth investigating ? 


Birdsboro Steel Foundry & Machine Co. 


BIRDSBORO, PA. 
Formerly Calied ‘ > : 


Land Title Building 
Diamond Drill & Machine Co. 


Philadelphia, Pa. 











Put it on your boiler, and give it a good trial for 
a month; if it gives you absolute satisfaction, 
keep it, and pay for it, otherwise send it back at 
our expense, 


“P.B.H.” WEIGHT GAUGE COCK 


There is but ONE renewable part ; the special 
metal valve pencil, which lasts for years and can 
be replaced for a few cents, in a minutes time. 
Thousands in use. Absolute satisfaction on 
high pressures, 


1245 BETZ BUILDING 
PHILADELPHIA 


THE PAUL B. 
HUYETTE CO., Inc. 


For Perfect Control of Back Pressure 


FOSTER 
Back 


Pressure 
VALVE 


Has neither direct acting spring swhich, by varying tension 
cause irregular back pressure, nor weighted levers to chatter 
and pound themselves loose. The movement of the valve by 
which back pressure is regulated, governed by a spring, acting 
through compensating levers, ensures 


Absolute uniformity of back pressure. 
It is noiseless, durable and reliable. 
Our catalog gives full particulars as to sizes in which these 


valves are made, also in regard to other Foster steam ‘specialties, 
and will be sent for the asking 


Foster Back Pressure Valve 


Foster Engineering Co. 
‘to. SSNEWARK, N. J. 


Pay 
Day 


What 
Does It 
Mean 
to YOU? 


If you are in that discouraged line of men who get the same 

pittance week after week without prospect of anything better, 

it is time you appealed to the International Correspondence Schools. For 
14 years they have been qualifying dissatistied workers for better posi- 
tions and higher salaries. No matter what your circumstances are, they 
will qualify you for a better position, a higher salary, and a safe future. The 
way is plain, easy. cheap, and sure. It puts you under no obligation to find 
out how we can do this for you. Simply mark and mail the coupon below. 

Can you afford to neglect any opportunities for advancement ? 


eS SSS HSH HHH HSHSHSHHSHSHSHSHSHSHSHHSHSHSHSHHHHSHSHSHHHHHHHSH Ss 


INTERNATIONAL CORRESPONDENCE SCHOOLS, Box 835, SCRANTON, PA. 


Please explain, without further obligation on my part, how I can qualify for a larger salary in 
the position before which I have marked X. 





Mechanical Engineer 
Mechanical Draftsman 
Machine Designer 
Foreman Machinist 
Electrical Engineer 
Chemist 


Sheet-Metal Draftsman Surveyor 
Electrician Mining Engineer 
Stationary Engineer Architect 

Marine Engineer Bookkeeper 
Civil Engineer Stenographer 
Bridge Engineer Ad Writer 























Name 
Street & No. 
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CLEVATOR REPAIRS 


YOU HAVE ELEVATOR TROUBLES. WE 
HAVE EXPERIENCE. LET’S SWAP. 


Keystone Elevator Inspection & Repair Co. 
923 LOCUST STREET, PHILADELPHIA 


BELL PHONE—FILBERT 2258 : KEYSTONE PHONE—MAIN 10-06 





The “ Philadelphia * Grease Cup 


Simple—Effective—Reliable—Economical 
AUTOMATIC IN ACTION 


A constant and uniform application of grease to the bearing 
without the use of spring compression. 


WRITE DEPT. E, FOR CIRCULARS AND PRICES 


The Philadelphia Lubricator & Mfg. Co.,Inc. 


1525 Land Title Building, . - ' Philadelphia, Pa. 











Some Facts About 7 
@ Detroit Dr op by Drop 


with the certainty of destiny 


Lubr icators , : a : is the way this lubricator oils 


‘ your engine, pumps and other 
There are 800,000 of 2 <3 machinery to which it is 
5 ; ; attached. It does not deliver 
them in use. 1 a small amount of oil one time 


More of them are sold and a large amount at another 
it delivers the mght quantity, 


than of all other makes Ws ee to the right spot, at the right 
. we ) time. 
»combined. 


They are used 
b : LUBRICATOR 
y fully nine- 
is a perfect automatic machine. 


tenths of the ra ae || It starts when the engine starts, 
rominent < and stops when the engine 
P stops. There is no waste and no 


American engine build- iy - 7) uncertainty. It gives perfect, 
At & Pa positive lubrication with a 


ers. ‘eo minimum amount of oil. 

It re qu ires merit to It is economical, efficient and 
* —T {| ‘> = ornamental. 

establish such a record. N a slic 


The STERLING 


CATALOGUE ON Send for our Catalogue. 


APPLICATION Lubricator Go. 


Detroit Lubricator Co. vetRorr, MICH. 3 Frank Street, _. Rochester, N. Y. 
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YOU CAN EASILY OPERATE 


THIS TYPEWRITER 
YOURSELF 


Don’t worry your corre- 
spondent. 

Don’t write him anything 
by hand that takes him time 
to make out—that may leave 
him in doubt—that he can’t 
easily read. 

And don’t fill out legal 
papers or card..memos—or 
make out accounts in your own handwriting. 

It looks bad, reflects on your standing, makes people 
think you can’t afford a stenographer, and is sometimes 
ambiguous. 

You can write out your letters—make out an abstract— 
fill in an insurance policy—enter your card memos—make 
out your accounts, or a hotel menu—or do any kind of 
writing you need, on any kind, size or thickness of paper, 
and space any way you wan on 


The» | 
OLIVER 
Typewriter 
The Standard Visible Writer 


You can write any of these things yourself if you do not 
happen to have a stenographer. 

For you can easily learn with a little practice, to write 
just as rapidly and as perfectly, as an expert operator on 
the OLIVER. Because the OLIVER is the simplified 
typewriter. And you can see every word you write. 
About 80 per cent. more durable than any other type- 
writer, because it has about 80 per cent. less wearing 
points than most other typewriters. 

Eighty per cent. easier to write with than these other 
complicated, intricate machines that require ““humoring”’ 
—technical knowledge—long practice and special skill to 
operate. 

Than machines which cannot be adjusted to any special 
space—with which it is impossible to write abstracts, 
insurance policies, or odd-size documents except you buy 





expensive special attachments requiring experts to operate. 


You can adjust the OLIVER to any reasonable space— 
you can write on any reasonable size and thickness of 
paper, right out to the very edge,without the aid of any ex- 
pensive attachment or special skill, and your work will 
be neat appearing, legible and clear. 

For the OLIVER is the typewriter for the doctor, the 
awyer, the insurance agent, the merchant, the hotel pro- 
prietor—or any man who does his own writing. 

Write us now for our booklet on the simplified features 
of the OLIVER. 


The OLIVER Typewriter Co. 
WALNUT AND TENTH STS. 
PHILADELPHIA, PA. 





STEEL MIXTURE 


BOILER DOOR ARCHES 
AND FIRE BOX BLOCKS 


PATENT BACK 
TONGUED AND mma COMBUSTION 


GROOVED CHAMBER ARCH 





¢LEOD 8 HENRYCO. 
INQUIRIES SOLICITED. TROY,NN,U.SA. 


— 























A—Fibrous Packing B—Metal. 
C—Open space to avoid butting when cover is worn off. 
D—Section of metal cut out at C. 


Walsh Metal Face Packing 








' friction, as it is lubricant of itself. For packing engines, steam 


Walsh Combination Gaskets 


Adapted to all kinds of Steam and Water Packing. Will WILL NOT BLOW OUT 
‘not cut Rods, will not wear rods to shoulder, will not harden ene 
under compression. More durable than fibrous packing.’ Less 









hammers, cfanes, valves, expansion joints, pumps, elevators, 
accumulators, hot-water plunger pumps, etc. Cotton, Linen 
and Square Flax Packing in Stock. 


PACKING FOR ELEVATORS a Specialty 


Walsh Packing Co. 


1118 and 1120 S. Seventh St., Philadelphia, Pa, The Cheapest Gasket Made, 


A—Soft Metal. BB—Rainbow Rubber. Composed of Soft Metal and Rainbow Rubber as 
shown in cut. Made different widths and thicknesses for man and hand hole Gaskets. 
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IN SMALL FLOWS OR IN’ FLOODS 


A Wright ‘Emergency ” 
Steam Trap 


WILL DISPOSE OF CONDENSATION ! 








The reputation of this Trap is founded upon its 
perfect operation in emergencies. 

It does its work perfectly, all of the time. 
If one valve cannot handle the inflow, there are 
two extra valves to make sure. 
Their operation is absolutely positive. And the 
utmost simplicity and durability of construction are 
added to make a Trap that will withstand the 
hardest work. 


WRIGHT MANUFACTURING CO. 
72 Woodbridge Street, DETROIT, MICH., U. S. A. 





The Ashton 


POP SAFETY VALVES 
RELIEF VALVES 
BLOW - OFF VALVES 


can be trusted at all 
times, being of a 
superior quality and 
guaranteed to give per- 
fect satisfaction. 


Send for catalog ‘‘ D’’ 


THE ASHTON VALVE CO. 
271 Franklin St. 


Boston, Mass. 


Quality 


STEAM AND VACUUM 
GAGES 
RECORDING GAGES 


are absolutely accurate 

and reliable, having non- 

corrosive movements. 
BRANCH STORES 


110 Liberty St., New York 
142 N. 6th St., Phila., Pa. 
Frick Bldg. Pittsburg, Pa. 
160 Lake St , Chicago, Ill. 

2 Pine St., Sa Francisco, Cal. 























‘‘The smallest trap with the largest capacity of any 
trap in the world.”’ 


Just the right size to ship 
by «xpress. 


Dunham Traps are made in 
several styles, suited for any 
service and all built for wear. 


30 days for Trial Free. 


Circulars ‘*C *’ on appli- 
cation. 


C.A.Dunham Co. 


Marshalltown, Iowa 


Resident Manager, L. BANCROFT MELLOR 
No. 14 S. Fourth Street, Philadelphia, Pa. 














Uselul Things for a Steam Plant 








LINDSTROM'S 
SUPERHEATER 
STEAM SEPARATOR 


The newest and best made. 
It removes the Condensation 
and Superheats the Steam. 








Cylinders Rebored in the Present Position from 
4 inches to 80 inches in Diameter 





HIGH GRADE WORK AND A GUARANTEE 


; 


TO BACK IT UP : 
MY CATALOGUE shows all my specialties in detail and also gives full 


and complete instructions, with drawings, for setting valves on simple 
and compound Corliss engines. Free to engineers. 


JOHN T. LINDSTROM 
214-216 S.. Third St. ALLENTOWN, PA. 





LINDSTROM'S 
CORLISS VALVE 
STEAM TRAP 
THAT WEVER 
FAILS 














SEPARATOR 
FOR INTERIOR 
OF BOILER. 


This Separator will keep 
the water in your Boiler. 
It will Reduce the Mois- 
ture three-fourths of one 
percent. It will stop the 
priming in your boiler and 
furnish Dry Steam to your 
engine., Keep the water 
in your boiler and save 
your Engine from break 
downs. 
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Powell 


Lubricator TROJ AN 


FOR STEAM ENGINES 


is accepted by Engineers the world over as 
Standard, embodying every feature that goes to 
make a strictly first class machine—easily and 
quickly filled, valves conveniently arranged, 
separate attaching shank, rigid construction, 
arms cast in one piece with the body, etc. 


The WM. POWELL CO. 
Cincinnati, Ohio 
New York Dept. Philadelphia Dept. 
51 Cliff St. 518 Arch St. 


Boston Depot 168, Cor. Congress & High Streets 








Plants. 





PRACTICAL 


Ammonia Refrigeration 


By REDWOOD 


is a Practical Handbook for Engineers in charge of Ice 
It contains 146 pages of good reliable information 
including numerous Tables and is fully illustrated. 

The Tables alone are worth the price of the book for 
reference purposes. 
premium for a Club of Three Subscribers to The Practical 
Engineer at Fifty Cents Each. 

One Subscription to The Practical Engineer and a Copy of 
this Book for One Dollar. 


ADDRESS THE PRACTICAL ENGINEER 
46 North Twelfth Street, 


Price, $1.00 or will be sent free as a 


PHILADELPHIA, PA. 








“Worth Has Won.” 


The Anderson Cushioned 
Non-Return Valve. 


THE GOLDEN PATENT 
TILTING STEAM TRAP 


has won for itself an en- 
viable name and reputa- 
tion. It is a trap of real 
worth. Simple, positive 
and durable. It has no 
floats, valves or buckets 
inside the trap to cause 
trouble and expense. All 


working parts are outside. 


THE ANDERSON CUSHIONED NON-RETURN 
VALVES 
supply a very vital part of the general piping 
system of power plants; the modern power sta- 
tions and manufacturing plants, blast furnaces, 
steel mills and mining plants with their batteries 
of boilers generating high pressures of steam, 
have necessitated the use of a valve to act ag a 
safeguard in emergencies, They will auto- 


matically cut off the steam in case of accident 
‘‘An absolute safety stop."' 


| 


to the boilers. 














Golden Patent Tilting Steam Trap 


We know these traps have no equal. 


GOLDEN-ANDERSON VALVE SPECIALTY CO. 


115 PIKE STREET, 


PITTSBURG, PA. 











THE 





Self- 


STAYMAN Expanding 


will absolutely prevent leakage with less friction than any other pump piston. 
the packing ring just enough to give a steam tight fit with a minimum of friction. 
special high-grade anti-friction metal made in interlocking sections. It is self-adjusting and cannot get out of order. 
It will show high economy in any test. 


Stayman Manufacturing Co., 143 Liberty Street, New York City 


Write for circulars and full particulars. 


PUMP PISTON 


The inner spring ring expands 


The packing rings are of a 
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Perfect Protection 


Against Accidents and Waste, 


is the highest aim of every successful en- 
gineer or business man. 
operating expense, means an increase in 
profits. Immunity from accidents is the 
prayer of every manufacturer. 


Safety Feed Water Regulator 


insures both safety and economy. 

It maintains a uniform water level in the boilers 
(within half an inch) all the time, thus prolonging 
the life of the boilers and giving increased effi- 
ciency. 
and a fuel economy of from five to as high as 
fifteen per cent. 
With a Williams there is no unequal strains on the 
boilers, and no one ever heard of a boiler explosion 
where the Williams was in use. 

No boiler plant can be called perfect or even 
; modern without a Williams. 

If you are interested in the Williams, write us giving full information, and we will write you 
the full particulars concerning it, and will send you Our Handsome New Catalogue Free. 





A reduction in 


The Williams Automatic 


A uniform water level means dry steam 


It saves labor, and saves repairs. 





TheWilliamsPumpGovernor 


will appeal to the mechanical 
sense of any engineer ata 
glance, and it works just as 
good as it looks. It allows 
_ the water to run uniform, and 
|| operates in any position. It 
is made flanged or screwed 
‘Yj and for any type of pump. 
It will operate under any 
condition on less than two 
pounds variation, will your governor do 


that? 
The 


New York Office, 39 Cortlandt St. 











WILLIAMS GAUGE 
Pittsburg, Pa., U. S. A. 


Philadelphia Office, 710 Girard Bldg. 


The Williams Trap 


looks different 
from others, and 
so it is. It will 
keep your steam 
lines free of con- 
densation. It has 
a quick acting 
valve operated by 
steam pressure. It 
blows the water 
out like a shotand 
closes just as quick 
No wire drawing with this trap. If you have 
any trap troubles it will pay to investigate it. 


CO. 


Boston Office, 610 Tremont Bldg. 
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When Boilers are scaled, they call for 
When Boilers are pitting, they call for - - Nearborn 
When Boilers are corroding, they call for 


When Steam Joints leak, they call for - Dearborn 


When Boilers prime and foam, they call for 
When Engine Cylinders are hard to lubricate, 1) l) 
too much water in the steam—call for - Gdl Of Il 


Stands for the Scientific Water 
Treatment, made to suit the 
analysis of each water sent us. 


“DEARBORN ” stands for Treatment that does just 


what you want it to do. 


66 DE ARBORN ’> stands for the Treatment that is so 


thoroughly condensed that you are neither 
buying nor paying freight on water. 


“DEARBORN ” stands for the Treatment that absolutely 


cannot be injurious to heaters, feed pump, 
piping, boilers or steam connections. 


The nature of practically all waters necessitates your using some- 
thing; if you will find out what all others have done, then 
investigate what this Company is doing, you will without question, 
adopt DEARBORN WATER TREATMENT in your Boilers as 


a permanent solution of the problem. 


DEARBORN ORUG AND CHEMICAL WORKS 


WM. HH. EDGAR, President ROBT. F. CARR, Vice-Pres. and Gen. Mar. 
CHAS. M. EDDY. Sec. and Treas WM. B. McVICKER, 2d. Vice-Pres. and East Mar. 


LABORATORIES AND WORKS, CHICAGO 


NEW YORK 
Philadelphia Office :—The Bo CHICAGO 
299 Broadway uns® 227-234 Postal Telegraph Bldg. 


BRANCH OFFICES 


BOSTON, Ollver Building ATLANTA, Prudential Bullding SALT LAKE CITY, Dooly Block 
PITTSBURG, House Building ST. LOUIS, Security Building SAN FRANCISCO, 115 Davis Street 
BUFFALO, Morgan Builuing KANSAS CITY. New York Life Building LOS ANGELES, 307 W. Los Angeles Street 
CINCINNATI. Union Trust Building ST. PAUL, 1237 Lincoln Avenue HONOLULU, 42 Queen Street 

DETROIT. Majestic Building DENVER. Boston Block HAVANA, CUBA, 
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BERRYMAN 


Feed Water Heaters 


and Purifiers 
WATER TUBE AND STEAM TUBE 
Cast Iron or Steel Shells. ‘‘U** Shaped Seamless Drawn Brass Tubes 
We Build Heaters for Every Purpose and Condition 


THE KELLEY PATENT 


Improved Berryman Water Tube, 
Feed Water Heater and Purifier 


BENJ. F. KELLEY & SON — Makers 
91 LIBERTY STREET NEW YORK 


THERE ARE MORE 
Compound Separators 


used in boilers than all others. 


They insure dry steam, and protect your engine from water. 











I Can Teach 
You The 
Indicator 


‘ and in connection with the thorough 
course of instruction which is given by mail, I 
can supply you with a fine 


Indicator Free 


If you wantan [ndicator, Reducing Wheel or Planimeter, 
don’t fail to write me and in addition to the fine catalogue, you will re- 
ceive a neat premium which you will find useful. 

Address A. C. LIPPINCOTT, Gen’l. Manager 
Green and Columbia Sts. NEWARK, N. J. 


Compound Separator 





Boiler'Fronts, Grate Bars, Furnace Castings, Com- 
pound Separators, and General Boiler Castings 


of all further 
expense. 


The Kutztown Foundry and Machine Co. 


WORKS: 


KUTZTOWN, PENNA. 
Philadelphia Office: Fidelity Building, Broad above Arch Street. 

















The Patterson Steam 
Specialties 





THE PATTERSON-BERRYMAN FEED 
WATER HEATER AND PURIFIER 


will heat the feed water for your 
boilers to almost boiling temper- 
ature without back pressure. 

It is easy to clean any time, 
as the inside of the heater can be 
reached without disconnecting 
the heavy exhaust pipes. 

The price and trial offer will 
please you. 


THE PATTERSON BELT PUMP 


is much more economical than a 
steam pump, for the extra power 
from the shafting required to run 
it is hardly noticed. A steel ball 
and socket joint is used between 
the connecting rod and plunger. 
This joint is easily tightened, 
thus avoiding the pounding 
sometimes heard in other pumps. 
The prices are right. 





THE PATTERSON EXHAUST PIPE 
HEAD 


removes the oil and water from 
the exhaust steam, saves the 
roofs and prevents complaints 
from the neighbors. ‘There are 
no useless baffle plates to create 
back pressure. Try one in your 
plant at our expense. 





THE PATTERSON STEAM SEPARATOR 
AND OIL EXTRACTOR 


is guaranteed to give satisfaction 
to the user. 

In doing its work a separator 
must get very dirty. The hand- 
hole makes the Patterson easy to 
clean. Sold on trial at a reason- 
ble price. 


Frank L. Patterson & Co. 


24 CORTLANDT ST., NEW YORK 
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Are You Troubled 
With Scale? 


The problem of keeping scale out of boilers, is one 
which we have helped many steam users to solve. Under 
practically every set of conditions we have been able with 
our Cochrane Heaters or our purifying Systems to prevent 
the formation of scale and to 
keep boilers clean. 

While the service that our 
Heaters and Systems give is one 
of vital importance, their cost is 
nominal—way inside of what the 
service is worth. The increases 

The Gleaner represents the acme of per- pchincgong et anche meget - 
fection in feed water heating. Ey eee ee Serene 
pects neat have in nearly every case paid 

THE for the installation in less than 


Davis Triplex Power Pump a year. One of our customers 

is saving over $20,000 annually on an installation costing less 
is a perfect type of the vertical triplex belt than $5,000.1 
driven pump. Let us know what your ‘conditions are and we shall 
be glad to show just what we can do for you. Meanwhile 
would you like to have catalogues of our Cochrane 
Heaters and our Sorge-Cochrane System? 


HARRISON SAFETY BOILER WORKS 
3144 N. 17th St. PHILADELPHIA, PA. 





MANUFACTURERS OF 
The “Berryman” Feed Water Heater 
and Purifier. 


I. B. DAVIS & SON, HARTFORD, CONN. 


WRITE FOR CATALOGUE, ETC., TO 


THOS. McADOO, :25 wn. ath st., Phitadetpnia 





The American Standard 
Copper Coil Feed Water Heater 
‘ Feed Water Heater, Oil 


Simplicity! ) : Separator and Purifier 
Strength! cise is the best oil separator as well as the 

me best feed water heater made. When 
you buy an Otis you buy satisfaction 
or you get your money back! and 
we pay the freight and cartage both 
ways. 


Economy! 
A Money Saver! 


It gives so little trouble that 


one of our customers, who has 
The arrangement of the tubes; the 


Hi water and oil separator and the cool 

forgotten that he had it when we WAM ast, settling chamber are features that 

asked him the other day how it We will be appreciated at once by every 

was doing. He called in the | eat experienced engineer. 

engineer, who said it hadn't li The location vf the connections ; 

HAN the ‘* travel ’* of the exhaust and the 

ease with which it can be cleaned are 
features of equal importance. 

We Guarantee to heat the feed 

> THAT.S THE KIND OF A HEATER “ait ‘om, ! water to the boiling point (210 or 212 

— ph iis Bit q degrees) with the exhaust without 

, ae me li causing any back pressure, also to 

Write for Catalogue extract the oil from the exhaust 


No. 100 P Ran: |. aii 


The Whitlock Coil Pipe Co. The Stewart Heater Co. 


HARTFORD CONNECTICUT 11 Norfolk Avenue BUFFALO, N. Y. 


used one for three years, had 


been touched since it was put in 
and was still heating the water 
to 210 degrees. 
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’ THE STRATTON 
Parnscrboll Steam Separator 


Will deliver Dry Steam 
to your engine under any and 

When considering 'the Sep- 

arator subject, please let us 

send our catalog and blue 
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all conditions, no matter how 
long your steam pipe or how 
much your boilers may prime. 

prints; look up the dimensions, Separation takes place by 


weights and proved efficiencies the action of centrifugal force 


of our machine, compare them ee ei. sa 
with others and see if we don’t 
furnish the most for the 
money ; din consider the plan and finish of our 
separators ; see if the plan is such that you think it 
will give the results claimed. Made in all styles, 


for steam or oil. 
SEND FOR CATALOG. ALL STYLES. 


Direct Separator Co. 
220 Marcellus Street 
Syracuse 3 New York The Boiibert Mig. Co. 
SALES AGENT 85 Liberty Street, NEW YORK 
A. D. HEYL, 42 Nerth 16th Street, Philadelphia, Pa. WORKS BAYONNE, N. J. 


large capacity not only provides 
for a sudden influx of water but 





forms a reservoir of steam which 
equalizes the pressure between 
boiler and engine, thereby 
increases the power and stops 








the vibration of steam pipes; a 
separator of small capacity is 
worse than useless, it is harmful. 


SEND FOR CATALOGUE 











No Heating System Is Complete 
UNTIL IT IS EQUIPPED WITH THE 


McKNIGHT RECEIVER AND OIL SEPARATOR 


Let us send you our circular. It tells how we handle the condensation 
from the heating lsystem and the discharge from the steam traps, and 
separates every particle of oil and grease from the condensation leaving 
pure clean water to be used over again. It will improve the entire system 
and will save many times its cost in water, oil, fuel and satisfaction. It 
will pay you to investigate it. 


WRITE TODAY FOR DESCRIPTIVE CIRCULAR 


WALTER J. McKNIGHT 


PATENTED JAN. 10, 1905 . 179 WASHINGTON ST. BUFFALO, N. Y. 














Wheeler-Mullan 


HIGH VACUUM 


APPARATUS 


G. H. WHEELER Improved Surface Con- 
denser with Mullan Suction Valveless Air Pump. 


C. H. Wheeler AV Co. 


HEAD OFFICE AND WORKS 
PHILADELPHIA 


BRANCH 26 Cortlandt St. 151 Tremont St. 912 Braly Bldg. 184 Washington St. 
OFFICES NEW YORK SAN FRANCISCO LOS ANGELES CHICAGO 

































February, 1906. 


THE PRACTICAL ENGINEER. 








The Acton Steam 
Separator and Oil Extractor 


This Separator represents the latest and 

most valuable improvements yet discovered. 
i It will take out 95 per cent. of the oil and 
condensation. 

The only Separator that can be cleaned. 
Take off the top, remove the basket, clean 
it, replace it and you have a new Separator. 

WRITE ME. 


JOHN ACTON 
118 John St., Brooklyn, N. Y. 








Baum Separator 


For Live and Exhaust Steam 
RESULTS GUARANTEED 
Repeat orders are the best evidence 
of satisfactory results on the part 
of a satisfied customer. 
‘*We are using the second 
Baum Separator and are very 
much pleased with the results 
we are getting from it,’’ writes 
one who has been using Baum 
Separators for several years. 
Write for further information be- 
fore placing order. (A new catalog 
on request. Vacuuil Style Ol 
The Baum Separator and Extractor. 
Machine Co., MANHEIM, PA. 


Horizontal Style for live 
Steam or Oil Service. 








ia 


The National 


We Also Manufacture All Kinds of Coils in Iron, Brass 


The National 


Feed-Water Heater 


2,500,000 Horse Power in Daily Use 


The principal characteristics 

g of these heaters are Szmpl/icity, 

Cheapness, Reliability and 

Effectiveness, and full amount 

of heating surface in every 
heater. 


Supplies Water to the 
Boiler at 212° F. 


We manufacture the Original and 
Only Genuine First-Class Coil 
Feed-Water Heaters. 


and Copper Pipe 


Catalogue and Prices on Application. 
Manufactured and So d Only by 


THE NATIONAL PIPE-BENDING CO. 


157 Lloyd St. 


NEW HAVEN CONN. 











THE GEMMEL 
PATENT BOILER 


This Vertical Boiler possesses all the advantages of 
a Horizontal Boiler and none of its expensive 
disadvantages. 

It requires only small floor space. It requires no 
expensive setting. It affords a natural path for the 
flue gases, and is a rapid steamer. 

Its improved construction guarantees rapid circula- 
tion, and the highest degree of efficiency. 


WRITE FOR ILLUSTRATED CIRCULAR AND PRICES 


General Engineering Co. 
764 Swanson St., Philadelphia, Pa. 


ENGINEERS. BOILER MAKERS. 
MACHINE BLACKSMITHING. 


Cylinders of Engines and Pumps Rebored © 


Machinery Repairs—in piace. Stacks, Tanks and all kinds of 


Boiler Work. 


' JAMES GEMMEL 
Phones :—Bell, Market, 11-73 D Keystone, Main, 46-91 D 


ee ne et ee vont 4 
aS Recah aha —— i 


aE I RE Oy rN 
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BUCKEYE ENGINE Co. 
FRICK OM PANY SALEM, OHIO. U.S.A. 
WAYNESBORO, FRANKLIN CO., PA. 








ECLIPSE 
CORLISS ENGINES 


Plain Corliss Engines, 
aay Cross and 
sap > Tandem Compound, 


Ss 


STEAM ENGINE BUILDERS. 


Vertical 
Corliss Engines. 
Collies Regimes ot any THE LARGEST LINE OF MODERN ENGINE PATTERNS IN THE WORLD. 
fond pS gM ene SEND FOR ILLUSTRATED CATALOGUE. 

, 

for electric railway work 
and lighting for factories, 
mills and general work. 
Best regulation and economy guaranteed. Also builders of Steam Boilers. We solicit the 
furnishing of steam plants complete, including everything. Send for our CORLISS 


ENGINE PAMPHLET and list of references. 


AND gr Ain i “THE BEST PUMP BUILT" 
MACHINERY iy FOR ALL SERVICES 


We furnish complete plants fot ,icomekina and Finest Mechanical 
refrigeration for Breweries, ne Z . 
Packing Houses, Cold a3 = Design and Construction 
Storage, etc. All refrigee : : 

as. rating capacities from 2 to ; : Material and Work- 
F $00 tons; ice-making = A. ; : 
plants from 1 to 1000 tons 1 Oy) a manship first class in 
per day. Ad ge rN Re : 
book describing Ice-Mak- , | i ___ =f: = every respect. 
ing and Refrigeration, “4 —— . ia tas 
which will 6e sent to in- s a ORR © 
tending purchasers. : - SEND FOR CATALOGUE 
- l 


NEW YORK OFFICE: Taylori Bldg., 39-41 Cortlandt Street M. T. DAVIDS 141 Broadway, New York 


Boston Office :—30 Oliver Street 


A Perfect Flue Cleaner 
That Will Save Twenty Per Cent. Of Your Fuel. 




















No cold air or condensed steam in the tubes. 

Does not effect the steam pressure or the fire. 

Can be operated while the boiler is under load. 

Gives perfect satisfaction wherever used. 
The following is a letter from the General Manager of the Trenton 
Passenger Railway Company whose entire battery of boilers are equipped 
with this device :— 
JOHN A. RIGG, President PETER E. HURLEY, Gen’l Manager F.W. CROOKETT, JR., Sec. & Treas, 


TRENTON STREET RAILWAY COMPANY 


American Boiler Flue Cleaner Co. Trenton, N. J., Oct. 21, 1905 
‘[renton, N. J. 
Gentlemen :— 

After several months use of your Boiler Flue Cleaner, in our plant, I am 
pleased to say, that we find them giving perfect satisfaction, and I believe fully meeting 
all the claims you have made for them. 

The first apparatus installed has been in daily use about eight months. The tubes 
of the boiler have not been brushed or scraped since your apparatus was installed, and 
we find them in practically as good condition today as at the time of its installation. 
The same can be said of our entire battery of boilers. 

As a fuel and labor saver, your apparatus is emphatically a success, and I think it 
is entitled to the highest praise. I can cheerfully recommend it to every manufacturer 
who uses Return Tubular Boilers. Very truly yours, 

(Signed) P. E. Hurley, Gen’! Mgr. 


Send For Catalogue 


AMERICAN BOILER FLUE CLEANER COMPANY, 


508 BROAD STREET BANK BUILDING, TRENTON, N, J. 


New York Office;—WILKINSON & HOCKETT, Manufacturers Agents, Room 428 Temple Court Bldg. 
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SPECIFY 


Chicago Injectors 


for your boilers and 


Chicago Lubricators 


. Guprty 
for your engines. GARFIELD INJECTOR 


They have many ‘advantages and features that appeal to 
the user. 
Our 1906 catalogue will tell you more about them, 
and our full line of steam specialties for stationary and 
locomotive service. It is free. Write for it. 








THE OHIO INJECTOR COMPANY 


Chicago Double : Chicago Single 
Connection 2128 Main Street, WADSWORTH, O. Connection 


Lubricator Lubricator 


= h-Here 
P AG | 


\ 





Nii 


, ny ) he. 


My 


Before leaving the factory each 
U. S. Automatic Injector is 
tested under most exacting con- 
ditions, on different lifts with vari- 


i 
= be 
st ace wad Capacity —— a on the ‘‘ Certificates é Fin ector 
You don’t ng ag when you buy a “‘U. S.’ Seseen re 
Endorsed by the U. S. Government and over 200,000 +that helps me 


engineers. WindsonOnt Sa 
Engineer’s Red Book, Free. most 
Contains information worth its weight in gold. Send for it. a 
Write to-day. We manutacture Water Gages, Gage Cocks 

American Injector Go., Detroit, U. S. A. Oi] and Grease C UPS, Lyectors, On] Pumps; efc 


PENBERTHY INJECTOR CO, 
DETROIT, PIcH. 
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To prove to your satisfaction that we have the most economical up-to-date Metallic 
Packing, send us your full name and address, by whom employed, number of engines 
and total horse power, and we will send you for trial, free of all charges, a sample can of 


“Ambest” is put 
up in 1, 2, 5, 10, 
and 25-Ib. cans 








The new and better Metallic Packing; The most perfect Metallic 

Packing in every way yet produced ;_ No rings or springs. | : 

Absolutely frictionless; Simplest and most practical; No waste; e METALLIC 

Stands highest pressure and speed. Its great special feature and PACKING 

which distinguishes it from all other Metallic Packings, is it adapt- 

ability to any stuffing box, or any place, (large or small) where any a re 

kind of packing is needed, and all can be packed from the same can ;—The smallest steam valve or the largest piston rod. 


Hot and cold water, Ammonia, Brine, Oil and Steam,—equally good for all. 
SEND FOR FREE SAMPLE AT ONCE. DON’T WAIT. 


CANFIELD MFG. CO., Ltd. "°"™" “pivapecema, pa. 


SOLE MANUFACTURERS 
Beware of Imitations. Ask for the Genuine ‘‘ AMBEST’’ and see that it bears our Trade Mark as above. 
We have established sole agencies with the following firms -— 
Sunderland Roofing & Supply Co., Omaho, Neb. Johnston, Morehouse & Dickey, Pittsburg, Pa. Bostwick-Braun Co., Toledo, Ohio 
Carey Machinery & Supply Co , Baltimore, Md. Chas. H. Berry Supply Co., Wheeling, W. Va. W. Bingham Co., Cleveland, Ohio 
Claskin-Comstock Co., Duluth, Minn. A. H. Gardner Co., Milwaukee, Wis. Edmund Mather, Harrisburg, Pa. 
Kansas City Oil & Supply Co., Kansas City, Mo. The Salt Lake Hardware Co., Salt Lake City, Utah. Tatum & Bowen, San Francisco, Cal. 
The Schaw-Batcher Co., Sacramento, Cal. Willebrands-Parker Co., Los Ange es, Cal. W. H. Salisbury & Go., Chicago, IIl. 
Montana Hardware Co., Butte, Mont. J. Henry Blanchard,170 Summer St., Boston,Mass. Tatum & Bowen, Seattle, Wash 


Do you have a 100 Ice Plants Do you have 


Brown Core Scale 


in your Ice? Use The Just Mechanical Boiler Cleaner jn your Boiler? 
We will show you Why at our expense 
WE CAN CURE IT Send for Descriptive Matter WE CAN CURE IT 

















Do Not Spoil Your Output With Boiler Compound 


We guarantee that you can ‘ The Just Mechanical 
run an entire season without Gi Boiler Cleaner will clean 
shut down to clean boilers, = your boilers of scale, will 


Itty tht het PAZ. 


y J : EE i 7 . 
when the Just Cleaner is Bye aypuygoe LT Le clean your ice of discolora- 
j tamgugaae tee te nein 











used. —— ety tion and 
Others Do It =e — | 4), Z Bad Taste 
Why Not You - peat Bae and will keep right on doing 
No trouble. —<—————= = By Peele it as long as your plant is 
No yearly compound bills. = SS ES yas os in operation. 


No burnt tubes or sheets. = we = 
ze lI i Kt Give Us a Chance 


Vt-U1t6 te tts sesthees 
CWLLTLE ELD) t 


WML 
; tH 1% ttt hs 7 
T 5 ( Muh OMSLUYLL WILLD LLY YEL SG UL YLLI Ub i T 
R U S os WUT GLIL GID LIAITLOD. TID ILA LIDS VEILLIDE DIL ILE CUI NL CWA YQ —is (e) Prove It 


Just Manufacturing Company, Pajraoer pHa. PA. 
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How To Keep Your 
Boilers Clean 


The removal of accumulated scale is sure to weaken 
the boiler. While it’s there it consumes additional heat 
and necessitates overheating the plates. We are pre- 
venting scale formation in thousands of boilers working 
under all conditions and are certain we can keep your 


boilers clean—so certain that we will let you 


Try a Buckeye 
Boiler Skimmer 


FREE 


Automatically separates scale forming matter per- 
mitting only pure water to remain in the boiler. Cheap- 
est method known. First cost is the only cost. Soon 
pays for itself and then earns money every minute. 

The floating Skimmer is always at the water level, 
and always working to its maximum capacity. 

Write us today stating number of boilers and 
capacity of each, and we will give you some surprising 


information on scale prevention. 


The Buckeye Boiler Skimmer Co. 


COLBURN AVENUE 


Toledo, Ohio 
CATALOGUE FREE 



















TRADE MARK 
SGISTERED Ne 7231 








Have you ever had the satisfaction of using the best 
of its kind? 


Fureka Packing 


The first engineer that ever tried EUREKA 
PACKING found it better than the best soft pack- 
ing he had ever tried. That was nearly a quarter 
of acentury ago. To-day, EUREKA PACKING is 
still the best soft packing made, and it costs just 
about half the price of the next best to it. 

We use the better kind of flax, the best rubber 
for the core, and we make it just as good as we 
know how. 

The flexibility, adjustibility and resiliency of 
EUREKA PACKING will cause it to closely pack 
a rod without creating friction, and keep it steam 
tight even when the rod is flat, bent or fluted. It 
is thoroughly impregnated with a lubricant of high 
fire test; it is enduringly wear-resistant and an ac- 
tive friction reducent. 

Ask your dealer for EUREKA PACKING, and 
be sure you get the genuine, with the red diamond 
trade mark. 

If you are interested in 
Hine Extractors, Exhaust Heads, 

Feed Water Heaters, Victor Reducing Wheels, 

Damper Regulators, Willis Planimeters, 
Robertson-Thompson Indicators, 

we would like to talk with you. 


Jas. L. 
Robertson &Sons, 


Incorporated 


205 Fulton Street, 
NEW YORK 
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OANIEL W. PEORICH: b.B Fu aywRers, PRAGA ES VROREXS,, Sole Makers of 


MORRIS G.CONDON 
ALBERT O PEORICK ESTABLISHED 1870: ST SOHN SELF ADSUSTING | 


CYLINDER PACKING. 
EOWIN J. ROOKSBY 


Cen enon, Macuins7s,, 


1025 HAMILTON STREET PHILADELPHIA, PA. 








Repairs to Steam Engines, Steam 
Pumps and other Power Plant 
Equipment is our Specialty. 


If your engine or pump breaks down, day or night, no matter what the conditions are, or where 
you are located, send for us. We have the largest force of expert mechanics and the largest 
assortment of special repair tools and machinery to be found anywhere in North America. 
We send the men and the tools and the machines direct to the job. You don’t need to 
dismantle your heavy engines and pumps, we do the work on the spot. 

But don’t wait until your engine breaks down. An ounce of prevention is better than a pound 


of cure, let us keep your plant in repair all the time, the saving in fuel will more than pay you. 
We rebore cylinders of any size in position and we have a special machine for 


reseating valves in position. 


SOME OF OUR OTHER SPECIALTIES 


Gear Cutting, Internal and External. Dynamo Commutators Turned Off Without Removal. 

Ice Machine Repairs a Specialty. Builders of Dash Pots. 

Sole Agents for St. John Self-Adjusting Cylinder Packing. Portable Planer for Facing Off all Sizes of Hammer Blocks 
Crank-Shaft Journals of all sizes turned off without removal. in position. All kinds of Steam Hammer Repairs. 

Send for our Bock of Useful Hints for Engineers. Blacksmithing. Steam Power Hammer. 
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Why be contented with a Packing that has one 
or two good features when P. P. P. can be 


credited with TWELVE! 








It reduces friction It lasts far longer it lubricates itself. 
T than solid packings. ) 







It gives you Su ; 
“wa _- cceeds where 
0 unnecessary trouble, It prevents rod and assists rod other packings fail $104 to ae 
from binding or heating, oy per rod by saving power. 
0 work easily. aw 







7 UF. sto T 

cr ” a : — a ‘— te — An extra ring is all 

become hard. the stuffing-box every little while. by steam. oll, acids. beer 
aad cal it requires when worn. 









If the packing you use is not satisfactory—if it gives you trouble in one 
way or another— and soon wears out—try P. P. P. It will surely prove 
a great improvement. We know it will, for its special construction 
allows it to overcome the greatest difficulties. 









WRITE DEPARTMENT ‘‘E’’ FOR OUR BOOKLET ON P. P. P. 


QUAKER CITY RUBBER COMPANY 
PHILADELPHIA, PENNA. 
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ae THE SMOKE NUISANCE 


BY THE USE OF THE 


WILKINSON AUTOMATIC STOKER 


Wilkinson Manufacturing Gompany 
Br ldgepor t, Montgomery Co. Pa., U.S.A. 
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Keystone Grease 


THE WORLD’S GREATEST LUBRICANT. 
A Large Can,A Heavy Brass Grease Cup, An Engineer’s Cap. 


One pound of KEYSTONE GREASE will lubricate better and last longer 
than 3 to 4 pounds of any other grease or 4 to 6 gallons of high grade oil. 

KEYSTONE GREASE will cool any bearing and keep it cool at any speed. 
Lastingly durable on tight or loose bearings, for light or heavy, fast or slow 
machinery. Works equally well at any temperature; does not change or spoil by 
keeping. 

Send, with name and business address, size of tap in which cup is to be 


used, H. P. of engine, and R. P. M. 











Keystone Lubricating Co. 


DEPT. F. 


PHILADELPHIA, PA., U. S. A. 
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~ LUNKENHEIMER 
Pop Safety renee 







VERY SENSITIVE TO 
EXCESSIVE PRESSURES 







No Boiler Safe without one. 

Made entirely of Brass, or Iron Body 
Brass Mounted, and in 
. Standard Sizes 









If Your Dealer Cannot Furnish them, 
Notify us 


The Lunkenheimer 

. Brass Top Outlet 

Lunkenheimer Company pop satety vaive 

Largest Manufacturers of ‘High-Grade Engineering 
Specialties in the World. 


General Offices & works CINCINNATI, OHIO. U.S.A. 


New York, 26 Cortlandt Street. 
BRANCHES : ~ London, S: E. 35 Great Dover Street. 





























We Manufacture a C Line of Brass and Iron Globe and Ga:e Valves, 
Generato: and Relief Valv ves, Hydrostatic and Mechanical Lubricators, — 
Whistles, Oil and Grease Cups, Fittings, Etc. 


Gee TY tate 













Did It Ever Occur To You Why 


Nonpareil Cork 


For Pipe Covering or Cold Storage Insulation is so much 
more efficient than other Materials. 

It contains no foreign bind, such as pitch, asphalt and shellac, 
which reduces the efficiency. 

In ““NONPAREIL ” the NATURAL GUM OF THE 
CORK only is the binder. 






















JOHN R. LIVEZEY Nonpareil JOHN R. LIVEZEY 
1936 Sansom Street Cork Works 612 E. St., N. W. Washington, D.C. 


PHILADELPHIA, PA. 105 Hudson Street NEW YORK L. P. MENCHINE, Mgr. 
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What’s the use of trying to stop leaks and 
blow outs, if your packing is no good. 


Use “Indestructible ” 


and avoid trouble. It resists great pressure. 





MANUFACTURED AND PATENTED BY 


New York Belting and Packing Co., Ltd. 
91-93 Chambers Street, New York 


BRANCHES 


Philadelphia, 724 Chestnut Street Indianapolis, 229 S. Meridian Street Buffalo, 600 Prudential Building 

Chicago, 150 Lake Street St. Louis, 218 Chestnut Street Pittsburgh, 528 Park Building 

San Francisco, 605 Mission Street Baltimore, 114 W. Baltimore Street Spokane, Washington, 163 S. Lincoln St, 
‘ Boston, 232 Summer Street 
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tens 


The only thoroughly reliable flange packing in the world. 
Can’t blow Rainbow out. . 

For steam, hot water, oil, ammonia, air or cold 
water joints. 

Eighty five per cent of the power houses in the United 
States use the celebrated RAINBOW PACKING. 


Isn’t this a flattering testimonial ? 





MANUFACTURED, PATENTED AND COPYRIGHTED EXCLUSIVELY BY 


THE PEERLESS RUBBER 
MANUFACTURING CO. 


16 WARREN STREET, NEW YORK 


16-24 Woodward Avenue, Detroit, Mich. 202-210 South Water Street, Chicago, II. Railroad Way and Occidental Avenue 
Corner Common and Tchoupitoulas Streets, 634 Smithfield Street, Pittsburg, Pa. Seattle, Wash. 

New Orleans, La. 1621-1639 17th Street, Denver, Colo. 1221-1223 Union Avenue, Kansas City, Mo. 
210-214 N. Third Street, St. Louis, Mo. 220 South Fifth Street, Philadelphia, Pa. 709-711 Austin Avenue, Waco, Texas 
1218 Farnam Street, Omaha, Neb. 17-23 Beale Street and 18-24 Main Street, 51-55 North College Street, Charlotte N. C. 
16-18 S. Capitol Ave., Indianapolis, Ind. San Francisco Cal. Corner Ninth and Cary Streets Richmond. Va. 
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